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1.0 INTRODOCTION 

This report covers documentation of the construction, testing, and inspection 
for the clay divis;on berm at Winthrop Barbor Landfill, Zion, Illinois. 
Project development involved construction of an approximately 1,200-foot long 
clay division berm. The approximate limits of the olay berm and project s_ta­
tioning are shown on the "Existing Site Conditions" drawing, provi~ed in 
Appendix A. 

Donohue & Associates, Inc., was present during construction of the clay divi­
sion berm to provide construction quality assurance services including: field 
observations and testing, collection of soil samples for laboratory testing, 
and daily 4ocument~tion of construction activities. Construction quality 
assurance services are summarized in more detail in the following discussions. 

This report constitutes certification of substantial compliance with Illinois 
Environmental Protection Agency (IEPA) Supplemental Permit No. 1985-226-SP, 
provided in .Appendix B. 

Personnel inYOlved in project development and construction are as follows: 

0 

0 

Browning-Ferris Industries of Illinois, Inc. - Owner 
Robert Piet - Regional Landfill Manager 
John Dixon - Vice President of Operations 

Donohue & Associates, Inc. - Construction Quality Assurance 
• Nancy Richardson - Project Manager 

Richard B. Fedler - Certifying Engineer 
David Marthaler - Inspector 

o Ryan, Inc. - Earthwork Contractor 
Mike Vaudrevil - Supervisor 

o Giles Engineering Associates, Inc. • Soil Testing Laboratory 
Don Mich - Labo~ato~ Supervisor 

2.0 CONSTRUCTION ACTIVJ:TIES 

Construction for the clay division berm began on September 23, 1991. Ryan, 
Inc., performed all related earthwork activities. The location of the clay 
division berm was dete1'mined and set by BPI and Ryan, Inc. Fill materials 
utilized for construction generally consisted of a mixture of gray silty clays 
obtained frcm an on-site borrow area. Placement of clay was performed utiliz­
ing 14-cubic yard scrapers. After placement, each lift of clay was leveled by 
a'D•S dozer, disced, and compacted by a self-propelled sheepsfoot roller. 
Compacted lift thickness was approximately 6 inches. Clay lifts were tested 
for compaction in ·accordance with project specifications identified in Supple­
mental Permit No. 1985-226-SP, a copy of which is provided in Appendix B. 
Clay placement operations were completed on October 3, 1991. 

Total volume of clay placed was approximately 17,500 in-place cubic yards. 
Clay volume calculations are provided in .Appendix C. Project station cross 
sections are provided in Appendix D. Photographs showing clay division berm 
construction activities are provided in Appendix E. 

1 
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3.0 INSPECTION ACT:IVJ:TIES 

Donohue & Associates, Inc., provided continuous inspection and documentation 
services during construction of the clay division berm between the period of 
September 23, through October 3, 1991. During this period, Donohue's inspec­
tor visually obse·rved construction activities, performed in-field density 
tests on compacted clay, documented location of the bezm as clete:cmined by BFI 
and Ryan, Inc., and collected soil samples for laboratory testing. Observa­
tions were recorded on daily field reports. 

A total of 93 in-field density 
monitor in-place clay moisture 
content were measured with 
accordance with ASTM D2922. 

tests were performed by Donohue•s inspector to 
and density values. Clay clensity and moisture 
a Troxler Nuclear Density/Moisture Gauge in 

~asurements were performed on lifts at approximately 200-foot spacings. 
Materials used to construct the beJ:111 were obtained from an on-site borrow 
area, referenced as the south cell area. All clay material utilized for con­
struction was obtained from the south cell borrow area. Initial laboratory 
data from analyses performed on a sample of clay material indicated a maximum 
dry density of 119.1 pcf. A maximum dry density value of 119.1 pcf was 
utilized at the start of construction to perform in-field density tests. 
Additional laboratory data received on October 3, 1991, indicated maximum dry 
densities of 120.4 pcf and 121.-2 pcf. A maximum dry clensity value of 
121.2 pcf was utilized for completimi of in-field density testing. 

Tlie area of the clay division berm located from 11600 North to 11700 North 
received additional lifts of clay material to reach finished elevation for the 
current lift of clay being placed. This is represented on the project station 
cross sections provided in .Appendix D. Field clensity testing of the addi­
tional material was performed in accordance with project specifications. 
Refer to .Appendix F for results of additional density tests performed between 
the stations identified. 

Density test results indicated compaction and moisture levels meeting or 
exceeding project specifications of 95 percent of Standard Proctor. Areas 
having failing tests were moisture conditioned (if necessary), recompacted, 
and retested. Field density test results are provided in .Appendix F. 

Clay division berm grade documentation was periodically perfo:rmed to aid in 
estimating clay quantities. All documentation was referenced from site grid 
stationing. Stationing is shown on the drawing, "Existing Site Conditions," 
provided in Appendix A. 

4.0 SOZL TESTING 

Laboratory tests were performed on clay soil samples to verify index proper­
ties (i.e., Atterberg Limits and P200 content) and permeability in accordance 
with project specifications and IEPA Supplemental Perm.it No. 1985-226-SP. 
Laboratory soil test results are provided in .Appendix G and summarized in 
Table 1. 
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Date Location and 
Sample No,* Sampled Description 

lR 09-20-91 Borrow Area 

2R 09-25-91 11000N,_ 937SE 

3R 09-30-91 11300N, 9375B 

4R 10-03-91 11700N, 93751 

10 09-26-91 10700N, 9375B 

·20 09-30-91 ll0S0N, 9375B 

31:J 10-03-91 ilS00N, 9375B 

NOTES: 

~ ......... ~. ... ~ .. ,.., , 

TABLE 1 

•.:.·· 

SOIL LABORATORY TBST RBStJLTS 
WINTHROP HARBOR 

CLAY DIVISION BERM 
October 1991 

Standard Proctor Atterberg Limits 
PCF/'c .H2O LL PL PI 

119.1@ 13.5 -- -- --
120.4@ 12.6 26 13 13 

121.2@ 12.6 26 13 13 

121.9 @ 12.4 26 13 13 

-- 26 13 13 

-- -- -- --

-- 25 14 11 

~ 

CL 

CL 

CL 

CL 

CL 

CL 

CL 

1. An 11 R0 designation under Sample No. indicates collection of a bulk soil sample. 

Permeability 
cm/sec 

\ 

% Passing 
1200 sieve 

85.3 

85.5 

85.3 

1x10-8 86.1 

8x10-9 

Bx10-9 79.3 

2. A 110° designation under Sample No.. indicates collection of an undisturbed (shelby tube) soil sample. 

: RP/BFIWINOC/AA2 
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A total of 5 tests were performed for Atterberg Limits and P200 content deter­
minations. Test results indicated that Plasticity Indices (PI) and P200 con­
tents ranged from 11 to 13 and 79.3 to 86.1 percent, respectively. Based on 
laboratory index tests, the material utilized to construct the berm is classi­
fied 0 Gray Silty Clay" (CL) as determined by the Unified Soil Classification 
System. 

A.total of three relatively undisturbed clay samples were recovered by 3-inch 
shelby tubes for laboratory hydraulic conductivity testing. Hydraulic conduc­
tivity test results indicate permeabilities of the clay samples of 
1x10-8 cm/sec, 8x10-9 cm/sec and exio-9 cm/sec, all of which are less than the 
required maximum of 1x10-7 cm/sec. 

5.0 CONCLUSION 

During construction of the clay division berm at the Winthrop Harbor facility, 
Donohue performed construction quality assurance services. These services 
included field observations and clay density/moisture testing, and collection 
of soil samples for laboratory testing. In summary, field and laboratory test 
~e~ults showed substantial compliance to project specifications, indicating 
construction of the clay division berm was perfo:rmed in a satisfactory manner. 

6.0 CERTIPICATION 

Based on our professional judgment on information obtained through on-site 
observations and field and laboratory soil test results, the clay diyision 
berm for the Winthrop Harbor facility was constructed in substantial 

rdance with.project specifications. 

Ri rd E. Fedler, P.B. 
Certifying ~gineer 

RP/BFIWINOC/AA1 
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Ref er -c:: : ~B02DC01 - Lake Ccun'C'J 
Winthrop Harbor/BF! #1 

• I 

S~le:menul Permit Ha. 1985-226-SP 
Lag Hos. 1985..Qg0 and 19S5-225 

Mardi 20, 1 • 

SMMri ng-Fen-i s In dust:= i es 
18%7 Walden Office Square, Suite 107 
Scnaumbur,;, nlinais 60195 

Gentlemen: 

Supplemental per.mt is here.by gran-t:ed ta Browning-Ferris Indw.L. 'ies, as owner 
and opera1:0r, ta construe-: a berm along the eas-..ern bcundaey ·af the 
above-referenced solid waste nanagemen-: sfte and ta deposit nan-hazardous 
waste in ttJe area betwe-..n t.'iis berm and the existing can'teurs of the site~ 
Final plans, s;,ecificaticns, a~licatian and supporting dacments as subarit:ed 
and approved shall constitute part of this permit and are iden't'ified in the 
records af the nlinais: Environmental Protection Agency, Divinari af Land 
Pal, ution Can-cral by the per.aft number ~d log _numbe~ designated in the 

. heading above • 

• 'Tizis supplemental peniri't is issued subject ta ~e standard conditions at-...ac:hed 
hereto and incarporated herein by reference, and further subject ta the 
following special canditfans: 

.• 

.-·, 

1. In case af conflict b~ tne appljcatian and plans sub~f:tt!d and these 
special canditians, the special condi.tians of this permit :stial-T· gavern 
devel apmmrt and operati en o-f the sabjec-t sita. 

a. 

3. 

4. 

Only nanhazardcus wasus may be disposed in the area .which is the subject_ 

of this perm t. 

After receipt at the si~. but prior ta disposal, ever., cantainer of war-e 
-:c be disposed fn tnis areaJ'Sba11 be·sampled and analyzed-by the paint 
fi1-cer tes't desc-ibed 1?r: I11. Adm. Cede 729.320. No was-..es that yield 
fluid may be deposited in ttlis area. • 

The diversion berm shall be ccns-:ructed in accardance with the 
si,ecifica'tions iden~fied in -the document entitled •siope Stabi1i~ 
Analysis, Winthrop Hari>ar Landfi11 Nos. l & Z, Waukegan, Illinois." by 
Donahue and Associates, dated Dec!lllber, 1985. To ensure ttlese • 
specifications are met, the CanS'tnZCtion Dacmen'ta1:ion Program in Appendix 
B of this documerrt shall be adhered ta, with the fallowing exceptions: 
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. @ Illinois Environment:11 Proteetion Agency 

• Page:2 

2!!00 Chwi:hill R=ci. Spria1,"1Jeld. II. 62i06 

• 

a. Lifts of sa'f1 na more than nine inches thic:t (!_) shall be used in 
constructing the benns; 

b. Each lift shall be discad prior ta cmpacting; . 
c:. The soil placed in each lift shall be approximately three ta five 

percent\above the optimum mai st:zre cantent ta ensure the desired 
permeability is ab'tained upon ccmpaction. If the moisture content of 
the sail excavated far use is below this level, water shall be added 

. ta obtain the desired mais-aire can-cent. 

d. Each 11ft shall be c:0111pac:ted ta 95: of the Standard Procter density 
(ASiM: D698); 

e. The field density of each c:cmpacted lift· sha.11 be determined an ZOO 
feet intervals. ASnt methods shall be used in making this 
determination; 

f. One 1 ab moisture density test shall be c:onctuctad far ever.( 5000 cubic. 
yards of soi1 used f n c:anstructi ng the berm, or when the barraw sail 
dtanges. The P2D0. cllQf contant (less than o:ub2 ml, grain size 
dfstnbut'fan c:une. Attarburg limits and uses soil classification 
shal 1 b·e detenni ned at the same fi-equency . 

g. PT"OY1sians shall be made ta kEn' the b~"°111 af each successive ten 
feat berm fnto the tap of. the lower berm. Thfs may fnc1ude 
scarifying and wetting the tap of the lawer berm priai:--ta_p1acing the 
initial lift of the upper. ber-m. Other prcc:edures may alsa .... be used ta 
k-.y the upper berm inta the lawr berm. --- . 

. . 
!. A registered pr-ofessional engineer shall certify that the safl used in the 

c:onstruct1an of the berm: 

a. Is ccmpac:ted ta a minimum density which fs· 95 percent of the Standard 
--,----..-----P_r-oc:tar Density (ASTM:D6S8); • • _________ • ______ _ 

•• 

b. Has an in-place permeabflity na greater than Jxl0-7 a/sec. 

This cer""tfficatian shall be submit-i.ed ta the Agency, as desc:rib~d in 
Special Condition Ha. 6 belaw. A repor-t f1"'0m a registered p1"0fessianal 
engineer dccumer1ting that the berm was constructed in accordance with the 
pl"'OCedures set forth fn Special Condition Na. 4 above shall also be 
submitted ta the Agency. 'lbese documents sha11 be developed each time a 
portion_ af the ber.n is constructed, and shall be submfttad to the Agency 
before was"te is placed against the newly constructed berm • 
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~ • Illinois Environmental Protection Age.nc:y • 2200 Cluardull Jlaa4. Springfield. IL 62T0& 
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6. Unless otherwise indicated, all cartfft.catfans, 1ogs, repar-ts and plan 
sheets wnidl are reqzril'"ed tD be submft-..ed tD ttie Agency by tile permit:ee 
snall be 111f1ed ta the fallawfng address: 

I11inais Envirmmreatal Prctectfan Agency 
Campli ance Man1taring Section 
Di'Y'fsian. of Land Po11utian Cmtra1 - #24 • 
%2D0 Chmdli11 Raad 
Springfield~ I111no1s 6%106 

-
7. Pnar- ta placing waste against a partf~n af the newly canstructed berm, 

the benr snall be inspec-..ed and appraved by the Field Operations Sec-:ian 
of this Division. • 

E=ept as madified in the ab·ove dac:unerrts and in any supplemental permits 
.issued by the Agency, this site shall be developed and operated in accardance 
wftn the terms and condi't'fans of Penrft Ha. 1975-63-0P. dated November 11. 
1975': 

. Ye17 truly yours, . 

~~---·· 

W. . Eastep, P .L, ager 
ec:tfmr . 

, s:i an of Land Pol1uticm Cmrtr-al 

UE:JICM:rd06D1F n-3 

Attachment 

cc: Div'f si an Fn e 
Nartnena Region 
Donahue and Assac:1 ates 
fred Pn,1aman . • 

I 
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APPENDIX E 

PHOTOGRAPHS 

pesc;ription 

Placement and compaction of clay material at approxi~ 
mate station 10700 North. 

Compaction equipment; approximate station 10800 North. 

Adding moisture prior to placement of additional clay 
material; approximate station 11500 North. 

Leveling of clay material prior to placement of addi­
tional clay material; approximate station 11600 North. 

Rough grading crest of clay division berm; approximate 
station 11100 NQrth. 

Finish _grade crest of clay division berm; approximate 
station 10900 North. 

Finished clay division berm. 
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FIELD DENSITY TEST REPORT 
CLAY DIVISION BERM 

WINTHROP HAPOR 

I 
Test· • 'Retest • I Soil Dry Percent Wet Max Percent 

Date Number Number Location North East Elev Desc Density Moist Moist Density Density Comp 
i --------- ------- ·------- -------------------- ------ ------ ------, ---- ------- ----- -------- ------- ------- -------30-SEP-91 4-6 LIFT-4 I 11400 9375 4.00 CL 116.1 19.7 17.0 135.8 119.1 97.5 

Ol-OCT-91 4-7 LIFT-4 I 11600. 9380 4.00 CL 116.0 19.7 17.0 135.7 119.l 97.4 
30-SEP-91 4-8 LIFT-4 * 11700 9395 4.00 -CL 116.2 19.5 16.8 135.7 119.l 97.6 
27-SEP-91 5-1 LIFT-5 * 10550 9380 5.00 CL 115.8 • 19.2 16.6 135.0 119.1 97.2 
26-SEP-91 5-2 LIFT-5 10700 9380 5.00 CL 115.3 19.7 17.1 135,0 119.1 96.8 
26-SEP-91 5-3 LIFT•5 10900 9380 5.00 CL 116.9 19.3 16,5 136.2 119.1 98.2 
26-SEP.-91 5-4 LIFT-5 11100 937'5 5.00 CL 114.6 20.4 17.8 135.0 119.l 96.2 
Ol-OCT-91 5-5 5-10 LIFT-5 11300 937'5 5.00 CL 118.5 17.5 14.8 . 136.0 119.1 99.5 
Ol-OCT-91 5-6 5-11 LIFT-5 11500 937"5 5.00 CL 116.8 19.0 16.3 135.8 119.1 98.1 
Ol-OCT-91 5-7 , LIFT-5 * 11600 9375 5.00 CL 114.5 20.4 17.8 134.9 119.1 96.1 
02-0CT-91 5-8 LIFT-5 * 11625 9380 5.00 CL 116.8 19.6 16.8 136.4 119.1 98.1 
28-SEP-91 5-9 · LIFT-5. 11700 9390 5.00 CL 116.3 19.6 16.9 135.9 119.1 97.7 
01-0CT-91 5-10 5-5 LIFT-5 11300 9375 5.00 CL 115.8 19.2 16.6 135.0 119.1 97.2 
Ol-OCT-91 5-11 5-6 LIFT-5 11'500 9375 5.00 CL 117.0 20.1 17.2 137 .1 119.1 98.2 
27-SEP-91 6-1 LIFT-6 10600 9380 6.00 CL 115.7 19.5 16.9 135.2 119.1 97.2 
27-SEP-91 6-2 6-8 LIFT-6 10800 9380 6.00 CL 118.2 19.3 16.3 137 .5 119.1 99.2 
27-SEP-91 6-3 LIFT-6 11000 9380 6.00 CL 116.8 19.4 16.6 136.2 119.1 98.1 
Ol-OCT-91 6-4 LIFT-6 11200 9375 6.00 CL 118.4 19.8 16.7 138.2 119.1 99.4 
Ol-OCT-91 6-5 LIFT-6 , 11400 9375 6.00 CL 116.5 20.3 17.4 136.8 119.1 97.8 
02-0CT-91 6-6 LIFT-6 I 11600 9375 6.00• CL 116. 7 19.9 17 .1 136.6 119.1 98.0 
30-SEP-91 6-7 LIFT-6 * 11700 9395 6.00 CL 115.3 19.7 17 .1 135.0 119.1 96.8 
27-SEP-91 6-8 6-2 LIFT-6 I 10800 9380 6.00 CL 115.8 19.2 16.6 135.0 119.1 97.2 
27-SEP-91 7-1 LIFT-7 10700 9375 7.00 CL 116.3 19.7 16.9 136.0 119.1 97.7 
27-SEP-91 7-2 LIFT-7 10900. 9375 7.00 CL 114.9 19.5 17.0 134.4 119.1 96.5 
27-SEP-91 ·7-3 LIFT-7 j 11100 937.5 7.00 CL 114.4 20.1 17.6 134.5 119.1 96.1 
02-0CT-91 7-4 LIFT-7 11300 937.5 7.00 CL 115. 7 20.0 17 .3 135.7 119.1 97.2 
02-0CT-91 7-5 LIFT-7 11500 9370 7.00 CL 114.1 19.8 17.4 133.9 119.l 95.8 
30-SEP-91 7-6 LIFT-7 11700 9385 7.00 CL 114.6 20.1 17 .5 134.7 119.1 96.2 
28-SEP-91 8-1 LIFT-8 10600 9375 8.00 CL 115.5 21.3 18.4 136.8 119.1 97.0 
28-SEP-91 8-2 LIFT-8 10800 9375 8.00 CL 114.8 20.0 17.4 134.8 119.1 96.4 
28-SEP-91 • 8-3 LIFT-8 11000 9375 8.00 CL 118.2 20.l 17.0 138.3 119.1 99.2 
02-0CT-91 8-4 LIFT-8 I 11200 9375 8.00 CL 120.8 19.9 16.5 140. 7 119.l 101.4 
02-0CT-91 8-5 LIFT-8 , 11400 9375 8.00 CL 116.8 19.8 17.0 136.6 119.1 98.l 
02-0CT-91 8-6 LIFT-8 I 11600 9380 8.00 CL 116.2 19.2 16.5 135.4 119. l 97.6 
28-SEP-91 9-1 - LIFT-9 i 10700 9375 9.00 CL 114.8 19.1 16.6 133.9 119.1 96.4 
28-SEP-91 9-2 LIFT-9 I 10900 9375 9.00 CL 115.1 20.1 17.S 135.2 119.1 96.6 

I 
NOl'E: "*11 designates a field density test performed in addition to those on the specified grid system for the particular 

lift placed. I .. 



R
 000963

FIELD DENSITY TEST REPORT 
CIAY DIVISION BERM 

WINTHROP HAPOR 

Test Retest \ Soil Drt Percent Wet Max Percent 
Date Nwnber Nwnber Location North East Elev Desc Dens ty Moist Moist Density Density Comp 
--··----- ------- ------- -------------------- ------ ------ ------- ·--· ------- ----- -------- ------- ------- -------
2S-SEP-91 1-1 LIFT-1 10S00 9375 1.00 ,CL 114. 7 19.8 17.3 134.5 119.1 96.3 
25-SEP-91 1-2 LIFT-1 * 10550 9370 1.00 CL 115.6 19.3 16.7 134.9 119.1 97.1 
24-SEP-91 1-3 LIFT-1 * 10650 9380 1.00 CL 116.3 19.4 16.7 135.7 119.1 97.7 
24-SEP-91 1-4 LIFT-1 10700 9365 1.00 CL 117.2 20.0 17 .1 137.2 119.1 98.4 
24-SEP-91 1-5 LIFT-1 * 10850 9375 1.00 CL 115.0 20.0 17.4 135.0 119.1 96.6 
24-SEP-91 1-6 1-12 LIFT-1 10900 9370 1.00 CL 116.4 17 .8 15.3 134.2 119.1 97.7 
24-SEP-91 1-7 LIFT-1 * 11050 9380 1.00 CL 114.9 19.5 17.0 134.4 119.1 96.5 
24-SEP-91 1-8 LIFT-1 11100 9370 1.00 CL. 116.3 19.4 16.7 135.7 119.1 97.7 
28-SEP-91 1-9 LIFT-1 11300 9380 1.00 CL 114.8 20.0 17.4 134.8 119.1 96.4 
28-SEP-91 1-10 LIFT-1 11500 9375 1.00 CL 114.8 20.1 17.5 134.9 119.1 96.4 
28-SEP-91 1-11 LIFT-1 11700 9390 1.00 CL 115.1 20.1 17.5 135.2 119.1 96.6 
28-SEP-91 1-12 1-6 LIFT-1 10900 9370 1.00 CL 115.0 20.0 17.4 135.0 119.1 96.6 
26-SEP-91 2-1 LIFT-2 * 10550 9380 2.00 CL 115.3 19.7 17.1 135.0 119.1 96.8 
25-SEP-91 2-2 LIFT-2 10600 9375 2.00 CL 113.4 20.3 17 .9 133.7 119.1 95.2 
25-SEP-91 2-3 2-10 LIFT-2 10800 9365 2.00 CL 114.6 17.6 15.4 132.2 119.1 96.2 
25-SEP-91 2-4 LIFT-2 * 10950 9375 2.00 CL 114.8 20.1 17.5 134.9 119.1 96.4 
25-SEP-91 2-5 LIFT-2 11000 9370 2.00 CL 114.7 19.8 17.3 134.5 119.1 96.3 
25-SEP-91 2-6 LIFT-2 * 11150 9380 2.00• CL 115.6 19.3 16.7 134.9 119. l 97.1 
28-SEP-91 2-7 LIFT-2 11200 9375 2.00 CL 116.3 19.4 16.7 135.7 119.l 97.7 
28-SEP-91 2-8 LIFT-2 11400 9375 2.00 CL 114.8 19.1 16.6 133.9 119.1 96.4 
28-SEP-91 2-9 LIFT-2 11600 9375 2.00 CL 115.1 20.1 17.5 135.2 .119. l 96.6 
25-SEP-91 2-10 2-3 LIFT-2 10800 9375 2.00 CL 114.0 20.4 17.9 134.4 119.1 95.7 
26-SEP-91 3-1 LIFT-3 10500 9375 3.00 CL 115.8 19;7 17.0 135.5 119.1 97.2 
26-SEP-91 3-2 LIFT-3 * 10550 9380 3.00 CL 115.l 20.1 17.5 135.2 119.1 96.6 
26-SEP-91 3-3 3-8 LIFT-3 10700 9375 3.00 CL 118.2 19.0 16.1 137.2 119.1 99.2 
25-SEP-91 3-4 LIFT-3 10900 9375 3.00 CL 114.8 20.1 17.5 134.9 119.1 96.4 
25-SEP-91 3-5 LIFT-3 11100 9365 3.00 CL 115.9 19.2 16.6 135.1 119.1 97.3 
30-SEP-91 3-6 LIFT-3 11300 9375 3.00 CL 114.6 19.6 17.1 134.2 119.1 96.2 
30-SEP-91 3-7 LIFT-3 11500 9365 3.00 CL 116.3 19.6 16.9 135.9 119.1 97.7 
26-SEP-91 3-8 3-3 LIFT-3 10700 9375 3.00 CL 115.1 20.1 17.5 135.2 119.1 96.6 
28-SEP-91 3-9 LIFT-3 11700 9385 3.00 CL 114.8 19.1 16.6 133.9 119.1 96.4 
26•SEP•91 4-1 LIFT-4 * 105S0 9380 4.00 CL 115.0 19.8 17 .2 134.8 119.1 96.6 
26-SEP-91 4-2 LIFT-4 10600 9370 4.00 CL 115.3 19.7 17 .1 135.0. 119.1 96.8 
26-SEP-91 4-3 LIFT-4 10800 9375 4.00 CL 115.8 19.7 17.0 135.5 119.1 97.2 26-SEP-91 4-4 LIFT-4 11000 9375 4.00 CL 11S.O 19.8 17.2 134.8 119.1 96.6 
30-SEP-91 4-5 LIFT-4 11200 9375 4.00 CL 115.4 20.1 17.4 135.5 119.1 96.9 

NOJ:E: 11*11 designates a field density test performed in addition to those on the specified grid system for the particular 
lift placed . 

• • • 
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FIELD DENSITY TEST REPORT 
CIAY DIVISION BERM 

WINTHROP HAPOR 

Test Retest I Soil Orr Percent Wet Max Percent 
Date Number Number Location North East Elev Desc Dens ty Moist Moist: Density Density Comp 

I --------- ------- ------- -·------------------- ------ ------ ------3 ---- ------- ----- -------- ------- ------- -------28-SEP-91 9-3 LIFT-9 11100 9375 '9.0 CL 114.8 20.0 17.4 134.8 119.1 96.4 
03-0CT-91 9-4 LIFT-9 11300 9375 '9.00 CL 115.3 19.4 16.8 .. 134.7 119.1 96.8 
03-0CT-91 9-5 LIFT-9 11500 9·375 '9.00 ,CL 1.14.2 20.5 18.0 134.7 119.1 95.9 
30-SEP-91 9-6 LIFT-9 11700 9390 '9.00 CL 116.2 19.5 16.8 135.7 119.1 97.6 
03-0CT-91 10-1 LIFT-10 10600 9370 10.00 CL 117.8 20.2 17.1 138.0 119.1 98.9 
30-SEP-91 10-2 LIFT-10 * 11750 9390 10.00 CL 116. 7 19.7 16.9 136.4 119.1 98.0 
03-0CT-91 10-3 LIFT-10 10800 9375 10.00 CL 117 .1 20.0 17.1 137.1 119.1 98.3 
03-0CT-91 10-4 LIFT-10 11000 9375 10.00 CL 117.7 20.2 17.2 137.9 121.2 97.1 
03-0CT-91 10-5 LIFT-10 11200 9375 10.00 CL 1:17. 7 20.0 17.0 137.7 121.2 97.1 
03-0CT-91 10-6 LIFT-10 11400 9375 10.00 CL 115.9 18.9 16.3 134.8 121.2 95.6 
03-0CT-91 10-7 LIFT-10 11600 9375 10.00 CL 1.U.5 19.3 16.7 134.8 121.2 95.3 
01-0CT-91 11-1 LIFT-11 * 11700 9380 11.00 CL 11.5.4 21.1 18.3 136.5 119.l 96.9 
Ol-OCT-91 12-1 LIFT-12 * 11750 9385 12.00 CL 115.1 20.2 17.5 135.3 119.1 96.6 
Ol-OCT-91 13-1 LIFT-13 * 11700 9375 13.00 .CL 1.16.6 19.8 17.0 136.4 119.1 97.9 
02-0CT-91 15-1 LIFT-15 * 11700 9395 15.00 CL 117.1 20.5 17.5 137.6 119.1 98.3 
02-0CT-91 17-1 LIFT-17 * 11700 9380 17.00 CL 115.4 .20.3 17.6 135.7 119.1 96.9 
03-0CT-91 19-1 LIFT-19 * 11700 9380 19.00 CL 116.8 19.6 16.8 136.4 119.1 98.1 
03-0CT-91 21-1 LIFT-21 * 11700 9385 21.00 GL 116.6 19.8 17.0 136.4 119.1 97.9 
03-0CT-91 23-1 LIFT-23 * 11700 9385 23.00 CL 114.8 20.1 17 .5 134.9 119.1 96.4 
03-0CT-91 25-1 LIFT-25 * 11700 9375 25.00• CL 116.3 19.4 16.7 135.7 119.1 97.7 

NOrE: "*" designates a field dens~ty test performed in addition to those on the specified grid system for the particular 
lift placed. 
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MILWAUKE:E:. WI 
LOS ANGE:LE:S. C" 

G1Le:s E:NGINE:E:RING Assoc1J\TE:S.1Nc. 

Ge:oTE:~NIC4L Ge:o-€rN1RONM€NTAL Ge:o-HvoROLOOCAL 

AND CoNITRua10N MArE:RIAL~ CoNmLTA~ 
0 NB W22350 JOHNSON ROADiWAUKESHA, WI 53186/414•544~118/FAX: 414-549-5868 
0 4879 EAST LA PALMA AVENUE SUITE 201/ANAHEIM, CA 92807/714-779-0052/FAX: 714-779-0068 

REPORT OF LABORATORY TESTING 

Client: Donohue & Associates, Inc. 
4738 N. 40th Street 
Sheboygan, WI 53053 

Project: Winthrop Harbor Landfill 
Waukegan, Illinois 

• 

Date·:·---·October--11.-,-199-1 PJ.'.!o1ee-t-No-.-:-I-"'-9-1-09-l-9 -------------
===================================================================== 
In accordance with your request, laboratory testing was performed on 
the following samples for Winthrop Harbor Landfill. Laboratory test­
ing was performed in general accordance with ASTM Test Procedures 
(D422, D4318, D698, D2434, D2216, D2488). 

Sample 
No. 

lR 

2R 

lU 

2U 

Sample Description/ 
Location 

Gray Silty Clay 
Clay Bulk Sample 
Borrow Area 

Gray Silty Clay 
Clay Bulk Sample 
Borrow Area 

Gray Silty Clay 
Borrow Area 

Gray Silty Clay 
Borrow Area 

~ 

Standard Proctor 
Maximum Dry Density 
Optimum Moisture 

Standard Proctor 
Maximum Dry Density 
Optimum Moisture 

Atterberg Limits 
Grainsize Analysis 

Clay Content 
Percent Pas~ing #200 

Moisture Content 

Atterberg Limits 
Grainsize Analysis 

Clay content 
Percent Passing #200 

Moisture Content 
Dry Density 
Hydraulic Conduct. 

Hydraulic Conduct. 

Results· 

119.1 pcf 
13.5 percent 

120.4 pcf 
12.6 percent 
LL=26, PL=13 

30.1 percent 
e,.3 ,percent 
15.4 percent 

LL=26, PL=13 

32.8 percent 
86.1 percent 
15.2 percent 
123.0 pcf 
lxl0-8 cm/sec 

Sxl0-9 cm/sec 

• 

• 
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Winthrop Harbor Landfill 
Waukegan, Illinois 
GEA Project No. I-910919 
October 11, 1991 
Page 2 

Sample Sample Description/ 
~ Location 

3R Gray Silty Clay 
Clay Bulk Sample 
Borrow Area 

3U • Gray··Silty Clay 
, with Sand 

Borrow Area 
• ~a\.: ... 

~ .... 
,; -. "' 

4R Gray Silty Clay 
Clay Bulk Sample 
Borrow Area 

Test 

Standard Proctor 
Maximum Dry Density 
Optimum Moisture 

Atterberg Limits 
Grainsize Analysis 

Clay Content 
Percent Passing #200 

Moisture Content 

Atterberg Limits 
Grainsize Analysis 

Clay Content 
Percent Passing #200 

Moisture Content 
Dry Density 
Hydraulic Conduct. 

Standard Proctor 
Maximum Dry Density 
Optimum Moisture 

Atterberg Limits 
Grainsize Analysis 

Clay Content 
Percent Passing #200 

Moisture Content 
1-f .l' 

~-

REVIEWED BY: Don Mich 

Oct91/2/pjs/Bu98 

• 

Results 

121.2 pcf 
12. 6 percent 
LL=26, PL=13 

30.3 percent 
85.5 percent 
~6.0 percent 

LL=25, PL=l4 

27.7 peJ:cent 
79.3 percent 
14.4 percent • 125.1 pcf 
8x10-9 cm/sec 

121.9 pcf 
12.4 percent 
LL=26, PL=13 

4 ... .. 
30.7 percent 

• 85.3 percent 
:1s.2 percent 

• 
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I I I 
• • ~I 
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! ! I ; 1 
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: ! : l 

' • : j 
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t--....._...__,_ ........ -+--!,j,-...+--1'--!---f-..._-+-_._--i--+--l-l--.L-~~-'--..l..--'---1--'- _j__ !. .... L._ ; __ _j 

! i ! : 

I I 

j 

! 
; i 7 ,-,, ; ...::

0 
... l 

t-+-+-+--+--+-+-t-i--+---+--+-+--+-i--~f-+--t--+--t--+~~-+---i--+-~:-i_-n~ T 'f 
I I I I· ; I C'p G - I 

i-...---;---;---'i\r;:--------'-:-i-·7 .._. • ~- -- i 
t--+--..._....__._-+-...... --'---l-'--+-..._ ..... _ _.___._-+~--:..-.L-.l--4--'-----'--1----"--ii--;~"'"----'----' ··•· i 2 • .S5 

! 
I I 

?.5 10 12.5 15 17.5 20 22.5 

Maximum dry density I 
Optimum moisture = 13. 5 ;,,: ! 

Soil 
ID 

,--____ c_.__l_a. __ s __ s_i ___ -f....,..i __ c __ a. ___ + _______ i ___ o_n ______ ___,1 N:ai.t. 1 ,... "" LL Pl % > '.=-! < i 
I 'M . t I ~p .... "!. ; : : uses I AASHTO I OlS • 1 1 Ho. 4 __ J-.lo. 2001 

r==-1-=R==i========~, =-=="="'=~=.,,.,~ .,,,_ e,j,i""14=.""2=,..,,..-.;,,r ""2=.""6""'5..,...,,...,_'l"! ==-=-=--==-~! .:-c:_.-=-:-=~====-= ·1 

l===:::...==========================~=========j =·-:.:.;·=·=:..::!::===::::::..;;::..;;:=-::==.:·J -, 
.I MATERIAL-DESCRIPTION SAMPLE LOCATION 

·-·------·I 

l,_r=G=r=a=y=S=i=l=t=y=C=l=a=y=================C=l=a=y==B"il'u._l_k_S_a_m_p_l_e _______________ 
111
'._· j~ Borrow Area-Sample lR _ 

II Project No.: I-910919 uRemarks: I 
,

1

, Project: Winthrop Harbor I! ! 
Client: Donohu.e and Associates, Inc. :I I 

1 
II 

•, ·r'------------------------~11

-
11 ,,. Date: 9-23-1991 

!I 

· I Si lQ~ Ens in11.1iGir ins ~:i.:..oc. • Inc. ii 
• I 11Fi9u.r-e Ho. __ _ 
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MOISTURE D~NSITY RELATIONSHIP TEST REPORT 
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I ! ! I I 
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i t ! ; ' : i 

I I 
I I 

I : ··-----l • i 
; ---, 

i 

! . I . : ; I 
•-I--! .. .L... t __ , ___ ,:. __ ; _____ : OH•. - t 
! I i ; ! ; .• : , I 
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..__.._~-4--!--+.0'-+--'-""--1---+--....... --+--+-...... --+-"'~--.......__ ............ ·~--1-...... ~~- : ~- -~----- l 
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• I I I ! I i I 
I I . ! 

-l-L. .. l ...,L_! 

I I I ! I I I 

( I I I i i I i I I i I 

?.5 10 12.5 15 17.5 20 22.5 
Water content, " 

ASTM D 698 7 Method A 
Maximum dr':;1 density = 120. 4 pc.P 

! 
1 Optimum moi.s't•J.re = 12. 6 :-: 

Soil 
ID 

I 

Cl:ai.ssi.Picat ion ! Hat. I s 6 -----"-...a..a.=--......... ----,-................ -=--........ -----,, . I p • • 
USCS I AASHTO 1Mo1st. 1 

LL PI % > ' ~~ < I 
No. 4 lNo. 20~i 

-------·- ··: ·7 

2R CL A-6(8.6) j15. 4 ~1 2. 65 26 1 13 ; fJ • 0 ¼ ; 85 • 3 ~ i 
1===============::::::::=============;=========-=' =·===--.. ----.! •• ···--····-.I -----·-; 

MATERIAL DESCRIPTION SAMPLE LOCATION -1 t--------------------------+--------------------- -4 

6ra1::1 Silty Cla1::1 

Proj~et No.: I-910919 

Project: Winthrop Harbor 

Client: Donohue and Associates,Inc. 

Date: 10-3-1991 

Cla1::1 Bulk Sample 
Borrow Area-Sample 2R 

Inc. 

1,Rema.r ks: 

ll 
!I 

i 
I 
I 

i 
____ J 

! 
I 
I 

I 
I 

• 
-I 
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• 

• 

MOISTUR~ DENSITY RELATIONSHIP TEST REPORT 
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i I ___ , • i Sp.I?..= 
i I • I • I 

-f'or; 
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105 
I I I ! I i 

7.5 10 12.5 15 1?.5 20 
Water content, ~ 

j NStandardN Proctor, ASTM D 698, Method A 
I M~.ximum dry de-nsity = 121.2 pc-fl' I Optimum moisture = 12.6 ~ 

i 
I 

I Soi l ,_I ____ C ___ l __ a __ s __ s ____ i _-t=...,i_c_a_t _____ i_o_n _______ ! Nat • l s 
6 

p-,1 >.: > . % < -: 
I I I I . I P ■ ■ LL , ----1 ~ I~~' ____ u ___ s ___ c=s--------==......,.i ......... _.. __ A ___ A __ S-H~T-O---'·-M_o=1-s-t~-..... ,~=~ ....... ---·-r··-----·· :---~~-:!. -: ~:~:3.~~-:---

• 

1 3R : CL A-6 ( 9 ■ 6) j 16 • 0 ;Y. I 2 • 65 2'? i 14 : 1 • 7 ;~ ; 85 m 5 ;:~ i 
t===::::::!=======-==:::!::============:========-l====~--- ------------------. -1 

MATERIAL DESCRIPTION SAMPLE LOCATION .I 
t-e--------..................... -------------t-----------------··---1 

Gray Silty Cla'::J 

Project No.: I-910919 

Project: Winthrop Harbor 

Client: Donohue and Associates,Inc. 

Date: 10-3-1991 

Siles Engineering Assoc., 

Clay Bulk Sample 
Borrow Area-Sample 3R 

Remarks.: 

I 
I 
i 
I 

_ _j 

l 
I 

I 
I 

Inc. 
,, I 
i!F. 1· .• 
11 

1gure No. __ _ 

-===========================--------------' 
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MOISTURE DFNSITY RELATIONSHIP TEST REPORT • 
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Water content, ~ 

----------------------------------------------! '"'Sts-,ndar d'"' Proctor. ASTM D 6S-8, Meth,:)d A 1 
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Maximum dry density = 121.'9 pc-P I Optimum moistL•.re = 12.4 % 

Soil I Clas~i·Hcation I ~at. Is 0 LL P.i ~ > % Jt 

ID uses I 
AASHTO !Moist. l P • • No. 4 No. 21::.u~:il 

---------------------.... ,----· ------.----------,------•--: --····----j 

l1s. 2 ~1 2. 6s 26 -14 ; 0. 0 ;.~ !85. 3 :--~: 
J_ ___ ---L-----··· _j 

4R CL A-6(8.6) 
----·----·-···-------1 

MATERIAL DESCRIPTION SAMPLE LOCATION . .! 
t--------------------------+------------------· ··---1 

l
l'""-=G=r=a.=y=S=i==l=·t=y==C=l=a=y=================C=l=a.=y=B-u_l_k_S_~_m_p_l_,. ___________________ 

1

: ·~ Borrow=Area-Sample 4R 

liRemarks: 

I

,_ Project No.: I-910919 ~ I 
Project: Winthrop Harbor- !! l 

1 Client: Donohu.e "'nd Assoc:h.tes, Inc. !i .! 

1 Date: 10-10-1991 II 
I H 
I II I 

111

1 G i l es Eng i neer i r,g Assoc • , Inc • llF. 1.., ,',~ 
~ 1g~re no. __ _ 

' - ~ ---• •·- •- -- Ta ~• • 
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• GRAIN SIZE DISTRIBUTION 
..,. __ ....... 

I I-"-:• 
't ·-·-·· 1 

SG 

' I 

• 
I 
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I i 
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I · I - ------·---T· .. --.--.. -·r··-- .. ··•· ·1 

~: - ; : ·7 
I ' MATERIAL DESCRIPTION I SAMPLE LocATio·N- L.---~--=-=4 

o Graw Silt~ Cl.w 1oBorrow Are--Samp&e 2R 
I 
I 
I 

UProject No.: I-910919 
II Project: Winthrop Harbor 
llclient: Donohue and Associates, Inc. 

11 
• !Date: 10-10-1991 

· I Gile5 ~n~inee~ing A~~oc., ,, Inc ■ 

ii Remarks.: 

1. 
:1 
ri 
11 F" H 11 

1:9u.re o. ___ _ 
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GRAIN S!ZE DISTRIBUTION TEST • 
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l•o Gr;,,y Silty Clay· i oBorrow Area-Sample 3R I 
I i I 
I ! ! 

I ! t=================================:::;r---------------7 
Pl"oje,:t No.: I-9109'!9 l!Rema.rks: I 

" ! Project: Winthrop Harbor I! , 

Cl ien't: Donohu.e- and A:$:SOC iate-s, Inc. il i 
II ! 
~ I 

I! • II 
Date: 10-10-1991 11 
ft------------------------------11 I 

~ u I 
11 Giles En9 ineer- ing Assoc., Inc. :IF. N I 
jl '! 19u.re o.___ ! 
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GRAIN SIZE DISTRIBUTION TEST 
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Project: Winthrop Harbor 
Client: Donohue and Associates,Inc. 

• IIDate: 10-10-1991 

I 
I 

~ Giles Engineering Assoc., Inc. 

.. . ..... ··--·--· --·. -·-·· ... - . . . . . . -
SAMPLE LOCATION 

Ar- ea.-Sa.mp le 

ii Rem:ai.r k ::. : 
II 
!I 
II 
I! 
II 

II 
!I 
1) 
II 
i1 
II 
11 

4R 

'IF• 
11 1gure No. __ _ 
I 

·I 
~ 

l 
l 



R 000975

70 

a: 
60 

i 
i..Ll j.. 'Z -~ 
..... 50 
:z: 
w 
(.,) -.._ 

40 IJ.J 
a.. 

30 

2121 

GRAIN SIZE DISTRIBUTION TEST 

1.0 
GRAitJ SIZE 

8.1 
mm 

' I 

• i i:::: : ! i -------·------·------·----

1 i'! GRAVEL 
! 0.8 

r. SAHD l ~ SIL T--,,...-~---C-L_A_Y __ -r __ u_·s6s-----:--· -- - -- AASH"f (.i -.- -- -·-· • 

0.0 13.1 "! 53_3 ____ 3_2 ___ 9 ____ CL 1 

I I l--+----------------------------------------------------
1 

I I i--~---..------..-------T------..-----...------.-
i I NM LL PL PI ; Sp ■ Gr ■ D,50 

-----------·---·-----·-·- ----------. 

iol 1s.2 26 13 13.0 I 2.7 1 ~.002 ; , 
I ! ----.------.-- ---+------+--- --....----·---r-···· · · -·--t----·- ------···:-··· ·-· ·----·. ···---··-···-···1 1-1----1----_.... ____ __._ ____ __._ ____ _._ ____ _,_ ____ _,_1 ____ __._1 _ ... ,_, ___ , ; ---·-····-i. ···-···· ... _; 

~=i====~====-==-===:--:-===========::;::!::='=====-!-:= ------·-··-J --· ··· .. .-----~---- ---- ···-----~-- ··. :···-·-·· 1 

I MATERIAL DESCRI°PTION i SAMPLE LOCATIOl-1 

ilP~·oject No.: I-910919 
!!Project: Winthrop Harbor 

llc1 ie-nt: Donohue and Associates, Inc. 

ll 
Ii Date: 10-10-1991 

I 
1 Giles Enginee~ing Assoc., 
I 

Inc. 

Ar-e~-S:.,.mple 1U 

:! 
!! Rema.r- k ~-: 
II 
II 
li 
II 
1i 
II 
11 
II 
=! 
n 
II 
J! 
ilF. LI ri 1gure 110. ___ _ 

I 
I : 
I 

•• 

I 



R 000976

GRAIN S!Z~ n I .-.TR T -01 ITT nN T\="ST ~·.~_o_ ,_,~·.T 
...... • :::,, • • I•'• .s;} -· • ._, 1 • ·-·- • 

I : ~+75 r. GRAVEL r. SAND : r. SILT r. CLA',' us_c_s ___ ,. ---- -- AASH-To····-·-·····, 

loi 0. 0 5. 6 15. 1 I 51. 6 27. 7 CL ! ~=~-<_:~:-:...~.> .... ____ ; ! 
t"~-----+------+---------------+-------+------·-··----· i 
~----------------------------------------
1 HM LL I PL PI ,sp.Gr. 

r . . 
1 D10 C,= 

I .. --, 
C,.l I 

I - -· -~! = ~~- " "=, =~~ 1--~~ 

I 
--- ., .. ·-- - • - . ----- ·-- ··-·1 

: I ! i 
!-1--e------..... ----+-------!f------+------1--1'------;.---- ! .L ...... ·-· __ } ______ ---- ... i 
I MATERIAL DESCRIPTION I SAMPLE LOCATION ·: 

Gr a.y Si 1 t y C 1 ay with Sand ; o :Borr ow Ar-ea-Sa.mp 1 e 3U -, 

I" ! i 
!Project No.: I-910919 

'

!Project: Winthrop Harbor 
iclient: Donohue and Associates,Inc. 
I 

, I 
'.. lnate: 10-10-1991 

I 
I Gile~ En9ineerin9 A~~oc., 
I 

Inc. 

li Rem:ar ks-: 
II 
II 
I! 
I 



R 000977

MILWAUKE:E:. WI 
LOS ANGE:LE:S. Ct\ 

G1Le:s €NGIN££RING Assoc11~re:s. INC~ 

GE:OTE:0tn1CAL. GE:o-€miiRONME:NTAL GE:o-HVDRoLOOCAL 

AND ComrRUCTION MATE:RIAL~ ConruLTA~ 
0 NB W22350 JOHNSON ROAD/WAUKESHA, WI 53186/414-544-0118/FAX: 414-549-5868 

0 4879 EAST LA PALMA AVENUE SUITE 201/ANAHEIM, CA 92807/714-779-0052/FAX: 714-779-0068 

REPORT OF RIGID WALL PERMEABILITY TEST 
(FALLING HEAD METHOD) 

• CLIENT:. Donohue & Associates 
4738 N. 40th Street 
Sheboygan, WI 53053 

PR□~TECT: Winthrop Harbor Landfill 
Waukegan. Illinois 

DATE: October 11, 1991 PROJECT NO.r. I-910919 

SAMPLE DESCR!PT}ON: Gray Silty Clay 
SAMPLE LOCATION:. • Borrow Area - Sample 1U 

SOIL SAMPLE CHARACTERISTICS 

SOIL CLASSIFICAT~ON: CL 
NATURAL.MOISTURE: 
LIQUID LIMIT: 
PLASTIC LIMIT: 

SAMPLE HE~GHT (L),cm: 

26 
13 

PERCENT FINER N0.200: 
MAX. DRY DENS!TY,ocf: 
OPTIMUM MOISTURE,%: 

SAMPLE PREPARATION 

CELL. NUMBER: 3 

86.1 

BlJqETTE AF.:EA (a) , so • . ,:: m: 
SAMPL~ AREA CA),sQ cm~ 
SAMPLE MOISTURE,%: 

2.57 
0.94 
1.8c 87 

PERMEANT FLUID: 
ONE PORE VOLUME.cm: 

Distilled Water 
14.7 

15.2 SAMPLE DRY DENSITY, p,:f: 11"3.8 

TEST DATA 

CLOCK TIME !TIME t IBURETTE READING;HEADCcm) 
H!.t-4, u1-1,. I ·csec) I !"-'!TIA!_( 1-k,) F!J\IALCH) 

7:351 8~501256,500! 296.51 286.01 

8 . c;·-;, ! . """'"·- • s: 40 I 85,6801 298. 15 2'35.67 

j I 
1001 8:351 86., 2•~5. 57 :;~'33:. 28 

PERMEABILITYCcm/sec) = 
2.3CaL/At>*LOG10CHo/H) 

.1. 9 X 112)-8 1 !='ore Volume 

1. 3 X 10-8 

1. 3 X 10-8 I 8:401 
l________ • ! 

87,6001 
---''------'-----1-------------1--------------1 

I I I 
8:351 8:55! 293.28 290.93 

I 

~. !=le; i 8· r::15 I 85v:200j 290.93 :288.62 ~-- .. "'"J ' • ,_, . ...I 

1. 2 x 1121-8 •• I 

---+---+-----------+-----+------------LI. 
L 2 x 10-8 

. . 
·"'-'ERt\GE STEAD"Y HYDRAULIC CONDUCTIVITY. K= 1 x 10-8 ,:m/se,: 

REVIEWED BY: DON MICH 

• 

• 

• 
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• fWIILWAUKE:E:. WI 
LOS ANGE:LE:S. C" 

G1te:s €NG1ne:e:R1NG Assoc1Ne:s. INC. 
Ge:OTE:OiNICAL Ge:o-€rNrRONME:NTAL Ge:o-HvDROLOGICAL 

AND CoNmucr1on MArE:RIAL~ ConruLTA~ 
0 NS W22350 JOHNSON ROAD/WAUKESHA, WI 53186/414-544-0118/FAX: 414-549-5868 
0 4879 EAST LA PALMA AVENUE SUITE 201/ANAHEIM, CA 92807n14-779-0052/FAX: 714-779-0068 
REPORT OF RIGID WALL PERMEABILITY TEST 

(FALLING HEAD METHOD) 

Donohue & Associates 
4738 N. 40th Street 
Sheboyganp WI 53053 

PROJECT: Winthrop Harbor Landfill 
Waukegan. Illinois 

October 11, !991 PROJECT NO.: I-910919 

SA~PLE DESCRIPTION: Gray Silty Clay 
SAMPLE L□CATI □Ni Borrow Area - Sample 2U 

SOIL SAMPLE CHARACTERISTICS 

SO!L CLASSIFICATION: CL 
NATURAL MOISTURE~ 
LIQUID LIMIT~ 
PL.ASTIC LIMIT: 

PERCENT FINER N□ .200: 
MAX. DRY DENSITY,pcf: 
OPTIMUM MOISTURE,%: 

SAMPL~ PREPARATION 

.SAMPLE HEf.GHT (L.), ,:m~ 
BURETTE AREA Ca),sq._cm~ 
SAMPLE AREA (Al,sq cm; 
SAMPLE MOISTUREvX: 

2.52 
Ii.'). 94 
:1.8.87 

• 15. 7 

CELL !\!UMBER; 
PERMEANT FLUID: 
ONE PORE VOLUME 9 cm: 
SAMPLE DRY DENSITY, 

2 
Distilled Water 
13.6 
PC f: 122. 2 

TEST DATA 

!c~□CK TIME ltIME t IBURETTE READ[NG;HEADCcm) I PERMEABILITYCcm/sec) = 
: 1.0-,1 ., 1!'l-U. ! (sec) . !N!T!AL(!·k,) ,

1 
F!NAL(L!) ! 2.3(aL/AtH·LOf:H!7.i( 1--lo/H) 

---·- -=- =---J I L===--====~~_.;.....;;.;..:;.==~----

j 

7:351 a:501256,5001 295.84 1 286.94 I 1. 5 :,; 10-8 

q.<i-.01 ~. '='C'.:i I I 

,,.. H • ' i .... ..., i s6, 100 I 
8 .-:ii::;I • a•i::;•=d I 

.. -.J ...... . • ,_.,;:J 87' E,0(2) I I • I 

8 c-c:- I ' 
85;2001 8 . -:,c:- I : ... J-..J • = -..JI._, I I 

297. 10 295.51 

295.51 293.99 

293. "39 2·:.12. 57 

8 . 4 X 1121-9 

I s.1 
I 

7.7 

X 10-9 

X 1@-9 

i 7.4 X 10-9 
I 

1 P,::,r e V,::,l ume 

AVERAGE STEADY HYDRAULIC CONDUCTIVITY, K= 8 x 10-9 cm/sec 
------------------·-··------------------------------' 

• REVIEWED BY: DON MICH 
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G1L€S E:NGIN€€RING Assoc1N€S~ 1Nc. 

Ge:OTE:OiNICAL Ge:o-€N\IIRONME:NTAL Ge:o-HVDROLOGICAL 

AND Con~Rucr1on MArE:RIAL~ ConruLTA~ IYIILWAUKE:€. WI 
LOS ANG€1ES. C~ 

0 NB W22350 JOHNSON ROAD/WAUKESHA, WI 53186/414-544-0118/FAX: 414-549-5868 
0 4879 EAST.LA PALMA AVENUE SUITE 201/ANAHEIM, CA 92807/714-n9-0052/FAX: 714-779-0068 

REPORT Of RIGID WALL PERMEABILITY TEST 
(FALLING HEAD METHOD) 

CLIENT~ D·cmohue 81. Associates 
4738 N. 40th Street 
Sheboyq~n, WI 53053 

PROJECT: Winthrop Harbor Landfill 
Wauke~an, Illinois 

DATE~ O,:tober 11, 1991 PROJECT NO.: I-910919 

SA~PLE DESCRIPTION: Gray Silty Clay 
SAMPLE LOCATION:· Bor~ow Area - Sample 3U 

SOIL SAMPLE CHARACTERISTICS 

S□ !L CLASSIFICATION: CL 
NATURAL MOISTURE: 
! __ IQU!D LIMIT: 25 
PL.AST I C L !t·1I T : 

SAMPLE HElGHT CL)~cm: 

PERCENT·FINER N0.200: 
MAX. DRY DENSITY,pcf: 
OPTIMUM MOISTURE,%: 

SAMPLE ~REPARATION 

CELL NUMBER: 2 

79.3 

BURETTE AREA Ca),sq .. cm: 
2.79 
0.94 
18.87 

PERMEANT FLUID: Distilled Water 
SAMPLE AREA CA>,sq cm: ONE PORE VOLUME,cm: 15.4 
SAMPLE MOISTURE 1 %: ·14. 4 SAMPLE DRY DENSITY. pcf: 119.1 

TEST DATA 

I 
!CLOCK TIME !TJME t !euRETTE READING;HEAD(cm) ,. 

10-17! (sec) l!NITIAL(Ho) 1 FINAL<;H) 
PERMEAB!LITYCcm/sec) -
2.3(aL/At)*LOG10CHo/H) ! !.0-7, 

I I I 
i •:3 ~ -,r::; I ·1 • - ._....,_ l:30is30~400I 297.94 290.72 10-9 1 Pore Volume 
·---1----+-----+----------,1-------------------------1 I 1:311 2:041261,1e01 298.49 294.12 I 7.a Y. 10-9 

B.121 ~,; 10-9 

8.1 X 117.1-9 ,-1 s:001 s:001 32,4001 293.03 292.48 I 
''----'----t-------1-------1--------'------•--------•L 

I q.00! 7•~01 q~ ~001 
I -· I ■ W i -£,~ i 

I 
292.48 291.617.i I a. 0 ); 10-9 

AVERAGE STEADY HYDRAULIC CONDUCTIVITY. K= 8 x 10-9 cm/sec 

REMARKS: 

REVIEWED BY: DON MICH 

• 

• 

• 



R 000980

• 

• Appendix E-38 

Construction Documentation, May 1992 

---· ------------··---

• 
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•• 

■ ·· Construction Documentation 

Winthrop Harbor 
Clay Division Berm 
Stations 11700N to 12380N 
Constructed May 6-29, 1992 

Prepared for: 

Browning-Ferris Industries 
of Illinois, Inc. • 

tv1ay 1992 

&\. SEC DONOHUE 
.. Environment & Infrasrructure 
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WINTHROP HARBOR 
CLAY DIVISION BERM 

STATIONS 11700N TO 12380N 
CONSTRUCTED MAY 6 - MAY 29, 1992 

~REPARED FOR 

BROWNING-FERRIS INDUSTRIES OF ILLINOIS, INC. 

SEC Donohue Inc. 
Engineers/Architects/Scientists 
4738 North 40th Street 
Sheboygan, WI 53083 

SEC Donohue Pt(?_ject No. 19766 

May 1992 

• 
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1.0 INTRODUCTION 

This report documents construction, testing, and inspection for the clay divi­

sion berm at Winthrop Harbor Landfill, Zion, Illinois. Project development 

involved construction of an approximately 680-foot long clay division berm.· 

This portion of the clay division berm was constructed from the north end of 

the existing clay berm at about station 11700N, in a northerly direction to 

about station 12380N. The approximate limits of the clay berm•and project 

stationing are show~ on th~ "Existing Site Conditions" drawing, provided in 

Appendix A. 

SEC Donohue Inc. was present during construction of the clay division berm to 

provide construction quality assurance services including: field observations 

and testing, collection of soil samples for laboratory testing, and daily 

documentation of construction activities. Construction quality assurance 

services are summarized in more detail in the following discussions. 

This report constitutes certification of substantial compliance with Illinois 

Environmental Protection Agency (IEPA) Supplemental Permit No. 1985-226-SP, 

provided in Appendix B. 

Personnel involved in project development and construction are as follows: 

o Browning-Ferris Industries of Illinois, Inc. - Owner 

0 

Don Sampson - Landfill Manager 
John Dixon -· Vice President of Operat.ions 

SEC Donohue Inc. - Construction Quality As.surance 
Thomas Windau - Certifying Engineer, Project Manager 

David Marthaler - Inspector 
Tim McHugh - Inspector 

o Ryan, Inc. - Earthwork Contractor 
Don Kuzik - Supervisor 

o Giles Engineering Associates, Inc. - Soil Testing Laboratory 

Don Mich - Laboratory Supervisor 

2.0 CONSTRUCTION ACTIVITIES 

_______ Con_st~:i:~uction for the clay division berm began on May 6, 1992. Ryan, Inc., 

• 

performed all related earthwork activi-ties. The location of-tne clay a-r,rt-s-ron,--------­

berm was determined and set by BFI and Ryan, Inc. Fill materials utilized for 

construction generally consisted of a mixture of gray silty clays obtained 

from on-site borrow areas. Placement of the clay was performed by 20-cubic 

yard scrapers. After placement, each lift of clay was disced and compacted by 

a self-propelled sheepsfoot roller. Lift thickness was approximately 6 inches 

compacted. Clay lifts were tested for compaction in accordance with project 

specifications. Clay placement operations were complete on May 29, 1992. 

Total volume of clay placed was approximately 10,170 in-place cubic yards. 

Clay volume calculations are provided in Appendix C. Project station cross 

sections are provided in Appendix D. Photographs showing clay division berm 

construction activities are provid~d in Appendix E . 

l 
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• 

• 

3.0 INSPECTION ACTIVITIES 

SEC Donohue Inc. provided continuous inspection and documentation services 

during const·ruction of the clay division berm between the period of' May 6 

through May 29, 1992. During this period, Donohue inspectors visually 

observed construction activities, performed in-field density tests on 

compacted clay, documented location of the berm as determined by BFI and Ryan, 

Inc., and coilected· soil samples for laboratory testing. Observations were 

recorded on daily field reports. 

A total of 28 in-field density tests were performed by SEC Donohue inspectors 

to monitor in-place clay moisture and density values. Clay density and 

moisture content were measured with a Troxler Nuclear Density/Moisture Gauge 

in accordance with ASTM 02922. 

Material used to construct the berm was obtained from borrow area Cell 2 •. 

Laboratory data indicated a maximum dry density of 113.8 pcf for material from 

• Cell 2. The value of 113.8 pcf was used throughout construction -for 

determining in-place moisture content and percent compaction. Density test 

results indicated compaction and moisture levels meeting or exceeding project 

specifications of 95.percent of Standard Proctor. Field density test results 

are provided in Appendix F. 

Clay division berm grade documentation was periodically performed to aid in 

estimating clay quantities. All documentation was referenced from site grid 

stationing. Stationing is shown on the drawing, "Existing Site Conditions", 

provided in Appendix A . 

4.0 SOIL TESTING 

Laboratory tests were performed on clay soil samples to verify index proper­

ties (i.e., Atterberg Limits and P200 content) and·permeability in accordance 

with project specifications. and IEPA Supplemental Permit No~ 1985-226-SP. 

Laboratory ~oil test results are provided in Appendix G. 

A total of 4 tests were performed for Atterb~rg Limits and P200 content 

determinations. Test results indicated that Plasticity Indices (PI) and P200 

contents ranged from 12 to 15 and 80 to 84 percent, respectively. Based on 

laboratory index tests, the sidewall liner soil is classified "Gray ~ilty 

Clay" (CL) as determined by the Unified Soil Classification System. 

A total of 2 relatively undisturbed clay samples were recovered by shelby 

tubes for laboratory hydraulic conductivity testing. Hydraulic conductivity 

test results indicate permeabilities of the clay samples of l x 10-B cm/sec 

and 5 x 10-9 cm/sec, which are less than the required maximum of 

1 x 10-7 cm/sec . 

2 
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5.0 CONCLUSION 

During construction of this portion of the clay division berm at the Winthrop 
Harbor facility, SEC Donohue performed quality assurance services. These 
services included field observations and clay density/moisture testing, and 
collection of soil samples for laboratory testing. In summary, field and 
laboratory test results showed substantial compliance to project 
specifications, indicating construction sf the clay division berm was 
performed in a satisfactory manner. 

6.0 CERTIFICATION 

Based on our professional judgement on information obtained through on-site 
observations and field and laboratory soil test results, the clay division 
berm for the Winthrop Harbor facility was constructed in substantial accord-

c•ance with project specificat·ions. 

Thomas Windau, P.E. 
Certifying Engineer 

RP/BFIWINTH/AA~ 

3 

• 

• 

• 
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APPENDIX A 

EXISTINcf. ·s1TE coNDITioNs • • .. • " . . 

• 
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• • SECQQt-lQIB! 
May 29, 1992 

Mr. Jerry O'Zee 
Browning-Ferris Industries of Illinois, Inc. 
Winthrop Harbor Landfill 
701 Green Bay Road 
Zion, IL 60099 

Re: Winthrop Harbor Clay Division Berm 
Construction Documentation Report 
Stations 11700N to 12380N 
SEC Donohue Project No. 19766 

Dear Jerry: 

The above referenced construction documentation report was provided to BFII on· 
Wednesday, May 27, 1992. This correspondence serves to correct an error within the 
construction documentation report. 

• In several locations within the document, the duration of the project wcfs identified as 
May 6, 1992, through May 29, 1992. Construction documentation activities at the site were 
completed on Friday, May 22, 1992. Therefore, in all instances within the document where 
the duration of construction documentation activities is identified, dates should be 
corrected to read May 6, 1992, through May 22, 1992. 

We apologize for any inconvenience this error may have caused. A copy of this 
correspondence will be forwarded to Mark Retzlaff, IEPA Maywood office. 

Sincerely, 

SEC DONOHUE INC. 

~·eJ~ 
Nancy J. itfchardson, P.E. 

NJR/bjz 

cc: Mark Retzlaff, IEP A 
Mike Williams, BFI 
Tom Windau; SEC Donohue 

• TR/L/YWl 

.-. 4738 North 40th Street • Sheboygan, Wisconsin 53083 • (414) 458-8711 • Fax: (414) 458-0537 ~., 
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■ENGINEERS 
4RCHITECn 

SCIENTISTS 

4738 North 40th Street 
Sheboygan, Wisconsin 53083 

Ph. (414) 458-8711 

lLll:1TirlE:OO @IF 'ir00£~~rm a,r,r £[L 

DATE ,os NO. i q ?b& 

ATTENTION 

RE, 

WE ARE SENDING YOU ~ Attached □ Under separate cover via _________ the following items: 

□ Shop drawings □ Prints □ Plans D Samples • □ Specifications 

□ Copy of letter □ Chango order □----------------------

COPIES +--..:..DA_T~E---+ __ N_O_. -+------------D_E_SC_A_I_PT_IO_N _______________ ---l 

i 

THESE ARE TRANSMITTED as checked below: 

□ For approval 

D For your use 

Kl As requested , .... 

□ Approved as submitted 

D Approved as noted 

D Returned for corrections 

D Resubmlt __ copies for approval 

D Submit __ copies for distribution 

□ Return __ corrscted prints 

□ For review and comment □ ------------------------
□ FOR BIDS OUE _________ l9_-__ [.l PRINTS RETURNED AFTER LOAN TO US 

REMARKS-----------------------------------------
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L~~-~ • __ ----~ @- . lllinois.Envciro~m•nt.al l'.r-otection .. -'lgency ~ , ... 2200 Chu,chill Rood. ~•.-i•::fi•ld. JL 62706 __ . -~-

217 /782-6762 

• 

• 

• 

Refer tc: -o1tao20001 - Lake Count'/ 
Winthrop Harbar/BFI #1 
Supplemental Permit No. 1985-226-SP 
Lag Nos. 1·985-090 and 1985-226 

Maren 20. 1986-

Brcwnf ng-F erri s Industries 
1827 Walden Office Square, Suite 107 
Schaumburg> Illinois 60195 

Gentlemen: 

Supplemental permit is hereby granted to Browning-Ferris Ind~stries, as owner 

and operator, to construct a berm along the eastern boundary of the 
above-referenced solid waste management site and to deposit non-hazardous 

waste in tbe area between t."'lis berm and the existing contours of the site~ 
Final plans, specifications, appHcat1on and supportjng documents as submitted 

and approved shall constitute part of this pennit and are identified in the 
records of the Illinois Environmental Pl"Otection Agency, Division of Land 
Pol J uti on Contra 1 by the permit nllllber and 1 og . number designated in the 

heading above. 

This supplemen~l permit is issued subject to the standard conditions attached 

hereto and incorporated herein by reference, and further subject ta the 

following special conditions: 

1. In case of conflict between the application and plans sub~~d and these 
special conditions~ the special c:cndi_tions af this permit sHalT govern 
development and operation of the subject site.. 

2 .. Only nonhazardous was~es may be disposed in the area which is the subject_ 

of this r,ernri t. 

3. After receipt at the site!. but prior to disposal. every container of waste 

ta be disposed in this area.-sha11 be-sampled and analyzed-by the paint 
filter test deseFibed f'fr ~Ill. Adm. Code 729.320. No wastes that yield 

f1 uid may be deposited in t.iis area. 

4. The diversion berm shall be constructed in accordance with the 
specifications identified in the document entitled "Slope Stability 
Analysis, Winthrop Harbor Landfi1 l Nos. 1 & 2, Waukegan, Illinois." by 

Donahue and Associates, dated December, 1985. To ensure these 
specifications are met, the Construction Documentation Program in Appendix 
B of ti,is document shall be adhered to, with the following excep~ions: 
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~ 'e1 Illinois Environmental Protection Agency 2200 Churchill Ro~ci. Springfield. IL 62706 

• Page 2 

• 

• 

aa Lifts of soil no mere ttJan nine inches thick(!) shall be used in 
constructing the berms; 

bo Each lift shall be disced prior to compacting; 

c. The soil placed in each lift shall be approximately three to five 
percent·above the optimum moisture content ta ensure the desired 
permeability is obtained upon compaction. If the moisture content of 
the soil excavated for use is below this level, water shall be added 
to obtain the desired moisture .content. 

do Each lift shall be compacted to 95: of the Standard Proctor density 
(ASiM: 0698); 

e. Toe field density of ~ach compacted lift shall be detennined on 200 
feet intervalso ASTM methods shall be used in making this 
detenni nation; 

f. One lab moisture density test shall be conducted for every 5000 cubic 
yards of soil used in constructing the benn, or when the borrow soil 
changes. The P200, cl~ content {less than o:tr02 111111), grain size 
dfstr'ibution curve, Atterburg limits and uses soil classification 
shall be detennined at the same frequency . 

go Provisions shall be made· to key the bottom of each successive ten 
foot berm into the top of the lower benn. This may include 
scarifying and wetting the tap of the lower benn prio~- to. placing the 
initial lift of the upper berm. Other procedures may also be used to 
key the upper benn into the loi,.er berm. 

5. A registered professional engineer shall certify that the soil used in the 
construction of the berm: 

a., Is compacted to a minimum density which is 95 percent of the Standard 
Procter Density (ASTM:0698); 

b. - - Has· an in-place-penneability no -greater than lxla~7 cm/sec •. -

This certification shall be submitted to the Agency. as desc~ibed in 
Special Condition No. 6 below. A report from a registered professional 
engineer documenting that the benn was constructed in accordance with the 
procedures set forth in Special Condition No. 4 above shall also be 
submitted to the Agency. These documents sha 11 be deve 1 oped each ti me a 
portion of the benn is constructed, and shall be submitted to the Agency 
before waste is placed against the newly constructed berm . 
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' ~ ~ Illinois Environmental Protection Agency 2200 Churchill Road. Springfield. IL 62706 

Page 3 

6. Unless otherwise indicated, all certifications" lags, reports and plan 
sheets which are required to be submitted to the Agency by the permittee • 

shall be mai1ed ta the following address: 

Illinois Envi'l"'0nmenta1 Protection Agency 
Compliance Monitoring Section 
Division of Land Pollution Control ...... #24 
2200 Churehi11 Raad 
Springfield, Illinois 62706 

7. Prior ta placing waste against a portfon~of the newly constructed berm, 
the berm.' sha 11 ;, be ; nspec-ted and approved· by , the Fie 1 d Opera ti ans Secti an 
of this·; Div;:s;o·n. -'< 

~-::" ., . ..;· ! ~~ ,.,_. 

Except as m'odifi,ed' in the above dccments and in any supplemental permits 

issued by the Agency, this site shall be developed and operated in accordance 
w'ith the terms and conditions of Permit Mo. 1975 ... 53-0P, dated November 11, 
1975: 

Very truly yours, 

w. ~«.:~. 
ection 

Divis, on of Land Pollution Control 

1JIE::jJCM:rd0601F /1-3 

A~..achment 

ec: Division Ffle 
Nof'theM'I Region 
Donahue and Associates 
Fred Pri11 aman 

• 

• 

• 
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Volume Calculations 

STATION 11700 

ELEV OFFSET • 779.2 9350 7308117 7162100 
766 9379 7218018 7184314 
766 9423 7200400 7316865 

776.49 9400 7283476 7393288 
786.52 9380 7369692 7376995 
786.46 9370 7353401 7301104 

779.2 9350 0 0 
43733104 43734666 

AREA 780.835 SQ. FT 

STATION 11800 

ELEV. OFFSET 
785.59 9345 7345267 7298445 

781 9350 7312503 7255600 
776 9363 7280432 7265688 
776 9382 7294400 7280432 
776 9400 7302160 7366968 

783.72 9410 7372454 7390990 
785.44 9407 7367427 7399452 
786.59 9380 7370348 7375869 
786.34 9370 7352279 7362852. 
786.34 9351 7348347 7346052 
785.79 9350 7343208 7345267 
785.59 9345 0 0 

80688825 80687616 •= AREA 604.635 SQ. FT. 

STATION 11900 

ELEV OFFSET 
788.13 9340 7369016 7303880 

782 9350 7319520 7293000 
780 9360 7327320 7272720 
777 9394 7313901 7256865 

772.5 9413 7276950 7353530 
781.21 9420 7347280 7375389 
782.95 9405 7344071 7373990 
784.05 9380 7346549 7357578 
784.39 9370 7331693 7357886 
785.26 9347 7334328 7366651 
788.13 9340 0 0 

0 0 
73310628 73311489 

AREA 430.855 SQ. FT. 

•· 
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STATION 12000 

•
LEV OFFSET 

783.95 9356 
774 93n 

7351099 7241544 
7272504 7257798 
7283340 7323242 
131on2 7354950 
7323686 7339006 
7320228 7345612 

774 9396 
779.4 9410 

781.61 9380 
782.41 9370 
783.95 9356 0 0 

0 0 
0 0 
0 0 
0 0 
0 0. 

43861629 43862152 
AREA 

STATION 12100 

ELEV OFFSET 
780.42 9363 

774 9776 
777.86 9410 
779.39 9380 
779.94 9370 
780.42 9363 

0 0 

• 

7629386 7246962 
7283340 7604359 
7296327 7334060 
7302884 7315837 
7302578 7312535 

0 0 
0 0 
0 0 
0 0 
0 0 

36814515 36813754 
AREA 

STATION 12200 

ELEV OFFSET 

• 

• 784 9350 7358624 7166775 
766. 5 9386 7211999 7194369 
766.5 9409 7214298 7269299 

772.59 9412 7263891 7299759 
nS.58 9402· 7274940 7305918 

- -• 777.06 - • ••• 9380- - 7281 052 7290042 
777.19 9370 12n001 7396678 

789.4 9364 7380890 7341376 
784 9350 0 0 

0 0 
0 0 

58263301 58264217 
AREA 

261.495 SQ. FT. 

380.69 SQ. FT. 

457.575 SQ. FT . 
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STATION 12300 

ELEV OFFSET • 774.99 9364 7272506 7177506 
766.5 9384 7205100 7192836 
766.5 9400 • 7216598 7223806 

768.49 . 9415 7226111 7258777 
770.98 9403 7246441 7265604 
n2.s9 9399 7247832 7276612 
n4.19 9380 7254160 7264716 
774.49 9370 7252324 7261656 
774.99 9364 0 0 

0 0 
., 

0 0 
0 0 

57921073 57921513 
AREA 220.035 SQ. FT. 

STATION 12400 

ELEV OFFSET 
0 0 0 0 
0 0 0- 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 
0 0 .: 
0 0 
0 0 

AREA osa. FT. 

YARDAGE SUMMARY 

STATION AREA SUM , AVE LENGTH YARDS CUMYDS • 
11700 780.835 1385.47 692.735 100 2565.69 2565.69 
11800 604.635 1035.49 517.745 100 1917 .57 4483.26 
11900 430.855 692.35 346.175 100 1282.13 5765.39 
12000 261.495 642.185 321.0925 100 1189.23 6954.62 
12100 380.69 838.265 419.1325 100 1552.34 8506.96 
12200 457.575 sn.s1 338.805 100 1254.83 9761.80 
12300 220.035 220.035 110.0175 100 407.47 10169.27 
12400 0 

• 



R 000998

: :-· 

• :.. .. ··,_. 

:-.:· ·.:·. -:-))))>)-), 1-\t' /)-': ;." ·-/\ ·\!-":.: :.: . · .... : :: ,.,:·:·_:;'//)'.::.::--.:·\:{\\'.·_:\_/.'''<·': ·., .\··. .,; ___ ,:_,;,;'.··>;_:\,(:, .:. 



R 000999

. . . . . . 

. ......... . 

. . . . . ...... . 
••I••••••• 

. . . . ... ; .... 
• : ••••• : • 0 •• 

0 O O O 0 
~ ~ ~ m ~ 
~ ~ ~ ~ ~ 

■ MAY, 1992 

CROSS SECTIONS 
BROWNING-FERRIS INDUSTRIES 

WINTHROP HARBOR - CLAY DIVISiON BERM 
ZION, ILLINOIS 

19766.300 

0 
~ 
~ 

•••a•••• • • • • • • • • • . . . . . . 

.... .... .. .... 

• 

• 

■ 

ENGISEERS. 

ARCHITECTS 

SCIENTISTS 



R 001000
······· ..................... -----

• 

....... 

. . . . . . . . . . . 

. . . . . . . . . . 

0 O O O 0 
m oo ~ m oo 
~ ~ ~ ~ ~ 

.MAY, 1992 

CROSS SECTIONS 
BROWNING-FERRIS INDUSTRIES 

WINTHAOP HARBOR - CLAY DIVISiON BERM 
ZION, ILLINOIS 

19766.300 

0 
~ 
r,.. 

..... , 

■ 

ENGINEERS 

ARCHITECTS 

SClE!':TlSTS 

i= 



R 001001. : • : . . .' . ; . . 

0 : L : ... : ..... 

: ...... . 
. . : .. : ... : . . ~ . 

.. ... ,, .. . 
• • • • • • ? •• 

. ~-~_:,:.~( •. ~ ... ~ • 

•• • •• 0 •• : ••• j. ·····:· .. 
. . . . . . . . . . . 

0 ••• 

=· •••••• • 

0 0 0 0 
m co ~ m 
~ ~ ~ ~ 

.MAY, 1992 

0 
co 
~ 

CROSS SECTIONS 
BROWNING-FERRIS INDUSTRIES 

WINTHROP HARBOR - CLAY DIVISiON BERM 
ZION, ILLINOIS 

19766.300 

• 

• 

■ 

ENGINEERS.; 

ARCHITECTS 

SCIE?l!TISTS 



R 0010021 • ··: :·:···=···········:···i"··:···l ... : ••• ; ....... : ... : ... r •••••• :.:·:"T··:·.; ... :.:. . : :r:":r·:-:-r .. :·:·r : . 1.:.: : .1. : .. ;-:r:i:r:":r·:":· ·:·:~r:":r·:·:r:":ri:· ·:·:·:r:·:r·i:-r:·:·:r:·:···:·:-:-r:·:·:r:.;.:.:.: .. : ..... : . : . : -l.: • I 

•••• • •• 

. . . . . . . . . . : 
.• : t ......... : 

; ••• : ··:···· --i 

.............. 

. . .. : : .. : !- .... 

0 O O O 0 
m ~ ~ m ~ 

•• 

~ ~ ~ ~ ~ 

.MAY, 1992 

19766.300 

CROSS SECTIONS 
BROWNING-FERRIS INDUSTRIES 

WINTHROP HARBOR - CLAY DIVISiON BERM 
ZION, ILLINOIS 

o .. 
~· 
~ 

1111 

ENGINEERS 

ARCHITECTS 

SCIENTISTS 



R 001003

.,., 
.... f_.:"=.~ ,, 

\ •••• - .!. 

"\" '-_,,;t'' 

•.. t, . 

·' 

'APPEND!X E' 

PHOTOGRAPHS 

~ .. 
\~)i~~, 

- '·· 
-..· .. 



R 001004
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PHOTOS TO BE PROVIDED UNDER SEPARATE COVER . 
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• • • 
BFI 
WINTHROP HARBOR 
19766.200 

OATE TEST RETEST STATlON OFFSET 'OESCR ELEV • DEPTH WET DRY MOIST MOIST% PROCTOR COMPACT 
05/08/92 3.01 117+15 5 RT BSC 784.6 12 140.0 125.5 14.5 11.6 113.8 110.3 
05/08/92 3.02 117+13 5 LT 1BSC 784.6 12 137.4 122.6 14.8 12.1 113.8 107.7 
05/09/92 4.01 117+79 0 BSC 781.0 12 126.4 111.1 15.3 13.8 113.8 97.6 
05/11/92 6.01 117+50 -5 LT ·ssc 782.0 12 126.7 111.5 15.2 13.6 113.8 98.0 
05/12/92 7.01 119+00 0 BSC 782.0 12 125.0 107.1 17.9 16.7 113.8 94.1 
05/12/92 7.02 7 .01 119+00 0 BSC 782.0 12 127.5 111.0 16.5 14.9 113.8 97.5 
05/12/92 7.03 120+95 0 BSC 777.0 12 127.4 111.0 16.4 14.8 113.8 97.5 
05/12/92 7. 04 122+25 1 BSC 7N.O 12 128.8 113.5 15.3 13.5 113.B 99.7 
05/13/92 8. 01 123+08 5 RT BSC 772.0 12 126.7 lll.3 15.4 13.B 113.B 97.8 
05/13/92 8.02 121+15 5 LT BSC 778.0 12 129.9 114.9 15.0 13.l 113.8 101.0 
05/13/92 8.03 123+00 5 RT 1BSC 772.0 12 128.4 113.2 15.2 13.4 113.8 99.5 
05/13/92 8.04 t22+00 0 ·BSC 773.0 12 126.5 111.1 15.4 13.9 113.8 97.6 
05/13/92 8.05 114+60 0 8SC 790.0 12 124.8 108.9 15.9 14.6 113.8 95.7 
05/14/92 9.01 116+90 5 RT 1Bsc 788.0 12 127.5 112.6 14.9 13.2 113.8 . 98.9 
05/14/92 9.02 119+05 CL ·BSC 784.0 12 129.3 114. 7 14.6 12.7 113.8 100.8 
05/14/92 9.03 121+00 -5 LT 'BSC . 778.0 12 127.l lll.5 15.6 14.0 113.8 98.0 
05/15/92 10.01 117+00 5 BROWN 788.0 12 125.9 110.7 15.2 13.7 113.8 97.3 
05/15/92 10.02 122+00 -5 , 'BROWN 776.0 12 12B.6 114.0 14.6 12.8 113.8 100.2 
05/26/92 21.01 123+70 CL GSC 772.0 12 140.4 123.9 16.5 13.3 113.8 108.9 
05/26/92 21.02 123+00 CL iGSC 774.0 12 137.0 121.3 15.7 12.9 113.B 106.6 
05/26/92 21.03 122.50 5 LT .GSC 775.0 12 135.7 120 .. 7 15.0 12.4 113.8 106.1 
05/26/92 21.04 122+00 5 LT GSC 775.0 12 131. 7 116.8 14.9 12.8 • 113.8 102.6 
05/26/92 21.05 122 .50 CL ,GSC 775.0 12 135.8 119.4 16.4 13.7 113.8 104.9 
05/26/92 21.06 122+00 CL GSC 777.D 12 134.8 118.6 16.2 13.7 113.8 104.2 
05/26/92 21.07 121+75 CL GSC 778.0 12 140.7 125.6 15.1 12.0 113.8 110.4 
05/26/92 21.08 121+50 CL GSC 781.0 12 138.0 122.0 16.0 13.1 113.8 107.2 
05/26/92 21.09 119+50 CL 1GSC 783.0 12 138.4 122:6 15.8 12.9 113.8 107.7 
05/26/92 21.10 118+00 CL GSC 786.0 12 138.4 122.4 16.D 13.1 113.8 107.6 
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G1L€S €r1G1N€:E:R1NG AssoaNt:s. 1r,c. 
G£01ECHnlCAL. Geo E:1'1\11RoNMCtrr,1L. Gto-H,r«>tO<.iaqj_ 

~r,o ConrrRUCTION MAT£1ML~ Conrumm1" MILW!IUl<E£ WI 
LOf ANG£L€'i. OI 0 NB W22:3SO JOHNSON l'IOADSUITE A"WAUl(C.<;1-1•1, WI r,;1111t11•11,1•:,-1o1 01 UJll•Alt. •114·548-5868 

C 4875 EAS'tLA PALMAAVl:NUE SUITE IID71ANAHE-11111 ('.JI 9200"1.'/1•1 '7!).00.'12/f:AX 714•779•0068 

Client: SEC Donohue 
Sheboygan, WI 

Pate: May 221 1992 

REPORT OF I..ABORATORY 'l'ESTtNG 

Project= BFI Zion Facility 
Zion., It. 

GEA Project No. lM-920436 
a=•~~=====================;===================~~=========m~~========== 
In ~cccr~ance witb your request, labo1:atoey tes1:.in9 was performed on 
l;he fol wing samples for Winthrop Karbo~ Landfill. ~@oratory test­
ing was .foaaed in gene~al aceordance with ASTM Test Procedures 
04318, ~22, D698 and 05084. . 

Grainsize Analvsis Atterberq Limits 
Percent Clay 

Sample Location/ Finer Than content. 1~iguld Plastic:: 
_M_o __ . __ t~o~e_s_c=r=i-P~t=i~o~n'-__ tt_o_. __ 2~0=0 ........ s-i=e~v_e __ ...... o~.~0=0~2. ___ mm ______ ~imit Limit 

1-u J.11+00 
East edge 

Gray si1ty clay 
with sand 

122+00 
West edge 

G!!"ay silty elay 
wi-th aond 

. 117+00 
tast edge 

Gray-brown silty 
clay with. &.and 

122+00 
wes'b edge 

Gray-brown silty 
clay with sand 

Range 
Mean Average 

82.6 

82.8 

so., 

80. 7-84. 1 
82.6 

30.9 

31.4 

34. 2 

28,9 

28.9-32,.3 
31.4 

28 

28 

29 

26 

26-29 
27.8 

15 

15 

lS 

12 

12-1s 
14.3 
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8Fl Z1on Facility 
z1on, J:ll1no.1s • 
GEA Project No. u«-920436-1 
May 22,, 1992 
Page 2 

Moisture-Densitv Rela.~ i.:.o_!'lshif! 

Sample LOcation/ Proctor Analysis Optiumum Moistu~e 
~ Description Maximum Dry Density_~_ ~~Q~~t-.ill 

1R Cell l 120. 6 11. 'J 
Gr"ay Silty CJ.ay 
with sand 

2R Cell· 2 113.8 14,IJ 

Gray silty clay 
with sand 

3R Cell 1 120. S 13, 2 

4R 

ll7+DD East. edge 
Gray silty clay 
with sand 

Cell 1 
122+00 

Brown-Gray silty 
clay with ~and 

Range 

Mean Average 

122.s 

UJ,8-122.~ 

119,4 

12. l 

.ll,7-J.4.0 

12,8 

--5........~~~~______D, i..:.__c_~Li..~________;__,:::::!,~~-~-' -~~~Je...'""' - _, /J.r:i:r...:.........:.. "'-~ ,- , 

• 

• 

• 
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BFI Zion Facility 
Zion. IlU.nois 
GEA Project No. lM-920436-1 
May 22, 199·2 
Page 3 

sample 
No. 

1-U 

2-u 

May92\16/car/BU132 

Hydraulic Conductivity ( cm/S.!£:..1 

Location/ 
Description. 

117+00 East edge 
Gray silty clay 
with sand 

122+00 We~t edge 
Gray silty clay 
with sand 

REVIEWED BY: Don Mich 

Result 
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. 
MOISTURE DENSITY RELATIONSHIP TEST ·REPORT 
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-~- ... . . - • --■ 
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105 "" 
'i'.S 10 12.5 1!-, 17.5 ~!Iii 2Z,5 

Water- car,ti;,11 L, -:.: 

"Standar-d" Proctor, ~~TM D 698. f1~i hull 11 • 
Maic iinum dr!f dl!!nslty = 1~1:1.b pct Opt.imum nio1st11, f!' l l. ·r >; 

So!l Cl.eiuHlcat lor, N<"t. 
r.;f'. C. Pt 

IC ) :.. < 
; 

.1D. uses AASHTO l'IU lt1l., Ho,-4 Na.~00 

CL 15. 1 ~- Z.7 

MATE:RlAL DESCRIPTION SAMPLE L,lU-ll (()N 

Gra~ SUt:~ Clay 1R Cel I I 

Project No. I 11'1-928496 
i:.•~mnr ks: 

Project: BFI-Z!on f"aci l lt!:I 

Cl hmt 1 BF'I Wos-le- System~ 

Da+.e1 5-1-92 

Gi Jes Engineering Assoc., Inc. 
f i!t•lr ~ l'iu. 

• 
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MOISTURE DENSITY RELATIONSHIP TEST REPORT 
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111Zi 

4 I"! ' -ii ·-·~ - - ... ,.. .. 
;n • ~ 

'- - -· . . .. .. -
= r ~lo.. . --- ,.. - ·-. - -· .. .. ~ -- •-i--

,__ . .. ... '. ....... 
C 

10:J 
ZAV !'or 

-- .. ·-- Sp.C.• 

- ... ·- .. ·- - -- t-• --i- '2. 7 

- ,-. 

.. ·- -·- ·-· -- ,---· 
100 

• 7. S 10 t.2.5 15 17.5 j,'~J 22,5 

Watel" aontl!'r,t. ':( 

0 S-¼.andard" Pract.ar, ASTM· D 6":\B, Meo I ► uni n 

Maximum drij clenslt!:I = 118.B pcf I Opt i n1um m0~sl.ir-1:· ··• 1-..0 r. 

Soil Claasifleatlon Ha.t. 
!ir1. C. 1"'1 

,: ), Y. < 
Ii 

tfo. 4 ID uses AFISHTO Ma'"' t. No,200 

CL U-7 ~ 2.7 
--

MATERIAL DESCRIPTION SFIMPLE: L 1)( A 111)1'1 

Gl"a!:I Sllty Clay 2R Cell 
, 

-. - -- -- -

ProJ~ct Na. I 1M-C:125'4S6 
f;'t"ffl<II I,. N l 

Project: BFI-Z!on F"a.c!ll't!:! 

Ct icnt: BF"I Wts:ste Si,ist.ems 

Dat.e1 5-1-92 

Gi Jes En9ineering Assoc. 1 lnc. 
► l ! 11,r· ,- ·~,, . 

• 
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MOISTURE DENSITY RELATIONSHIP TEST REPORT 
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180 
7,S 19 12.s 15 1?.5 ?0 ?.Z,5 

Mata,,-. cant.l!'nt, ~ 

0 Standard" Proctor, ASTM D 69B, Me-t.h,1d A • 
Maxlmum i:try i:tensit.y .. 1Zfl. ::> pcf uptlmum mo~:.L,,r-e- . 1 . .;1.,• ~-

Soil Classlficatlon Na.1.. Sp.G. I I f'I 
~ > ,: ( 

ID uses FIRSH'l"O Ma ist., No,-4 No,Z00 
··-

15. ➔ ~ 2.? 

MATERIAL DESCRIPTION SAMPLE LO( Al ION 

Gra!::J-Brown Sl lty Cla~ S-R 1l7TGJ[4 F..-n;i Frig,;, Cel 1 t 

wlth Sand 

PraJl:'ct Na.: 111-'320496 
l,l~rn,,rll.s: 

Project: BFI-Zlan f"ac!ilt!:I 

Client.;· Bf"l Wa11-t~ Sysl.c-m:s 

Date: S-22-1992 
. 

Giles Engineering Assoc. 1 Inc. 
t· tgL1re '""'· 

•• 
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MOISTURE DENSITY RELATIONSHIP TEST REPORT 
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-l 
1es 

• 5 7.5 10 12,5 15 l'r',!) 20 

I-later conter1t, ;c 

nstandard" Proi:t.or , ASTM D 69B, l'lE"t h,1rl f.\ 

l"'lax lm1.1111 dry densit!:I .. 1:C:C:.:::, pcf I Upt \mum hlO'l,!:f.ut e . 12.·1 7. 

Soll C:laaalf1catlon Nat. Sp.~. Pr 
~ > ,-: < 

I I 
ID uses AR5HTO 110 lat;, t,1.,,4 No • .20E3 

14.9 ~ ·2. 7 
--

'MATERIAL DESCRIPTION SAl'IPLE: L.r)(FITrl)N 

Brown-Gr-a=i Sllty Cla!:I 4-P \2~'1(40 c: ... 11 i1 

1.11Lth Sand 

Project No.: lM-928496 
Rema.r-11.s; 

PraJeatu BF'I-Z1on F"ao1Ilt.y 

CL!ent: Bf"I Waste Systems 

Da-t;e; 5-22-1992 

Gi Jes Engineering Assoc., Inc. 
I- I 9u,·e 110, 

• 
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·---- .... ..... ... .... . ··- -·- ; 

GRAIN .SIZE DISTRIBUTION TEST REPORT 
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QRAIN SltE: - '11111 
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Test "+7S ,: GRAVEL % SAND ~ S[LT !1!:K!; r~ A~TO : I • 2 0. ca 2.3 13.6 53,Z r., . ... ---·. 

.. -
---· :: • 

--~ .. ]·--·· NM L.L PL. PI Sp.Gr. 0 1s0 -· D90 . _ ... Drn Cc Cu -·-
• 1a.0 28 15 13.0 2.7 ---- -·- 0. 00.::- _. ____ ,, -· 

·-·--· .. .. ------- . 
..... . - .. -·- - ... ·- - ---·... . .. --:--

MATE:RlFIL D£SCRIPTJOl'I f.,HMPI 1: L.OCATIOl'I 
-·-- ... -- ----· ---

• Gl"a\:j Silty c·lay 1111-t.h Sand @ 1 • II 1 ! 7-tlalil E,,!b I 1·r.1~e 

-··-----
Projeot Na. I 11'1-920.;as r'em:iir"I\S: 

Projects BF'l-Z!on F'aol 1 !-t.y 

Cl lent, SF'I W-asile 6!:3Si:l!!'l'IIS 

DAtl!!'I s-21-s2 

Gi Jes Engineering Assoc. • Inc . 
I l!111re I-lo, 

• 
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WW WV w.,. •w•vv••--• •• , ...... -----

.--------------------------- -· ·-·· - . ·---'---------, 

GRAIN SIZE : DISTRIBUTION TEST REPORT 
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t==!=======:.::!==============;::==·:..:•:--===!::=- -·----·::-:. ===========l 
MRTCRI~L DESCRIPTION !:ifll1Pl.i: I CIC:ATtON .. - ·-

9 Gra~ Silt~ C14ij with Sand ® 2-·ll Li?2-t-0fo! i.1,, •. -1. I .,I~~ 

!.============ ....... -= ....... =======---..,.,...,._ .. .. -

Project Na.1 lM-928436 
Pr0Jeot1 BFI-Z!an ~ac!12t~ 

Cljent; Erl ~a~~- Systems 

Date, 5-21-92 IF;;..;;.;;;..;_...;:;..~:...,;;;.;;;... __________________ ._ 

Gi I es Engineer i n9 Assoc .. ,, Inc.-

.. ---------·-

I lLJIJI ~ f11.1, 

• 

. ' 

•• 

• 
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GRAIN SIZE DISTRIBUTION TEST REPORT 
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NM LL PL PI Sp.Gr. DG0 D:10_. i~--~!! ... Cc Cu .... 
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MATE:RIAL DE5CRIPTICN i..rn1P1.1: 1.rXATJ ON 
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• Gl"a!:j-Brcwn Silt.y Cla~ 1111th Sand $ :I w t t 7·t-li!l0 (~•>-I 1·d!3e 

- --·· .... ■"N •--■ 

PraJect Ng. I 11'1-92B4ae l<t>rnn..-k.-s: 

Pr-0J19ct= :BF'I-2:ion F"'a.cllity 

CL la"+.: EIF'I IJ.as+.ea S!:lst.ems 

Date: 5-21-92 

Gi les Engineer Ing Assoc. r Inc .. 
j l!~IW,= r·1u. 

• 
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GRAIN SIZE DISTRIBUTION TEST REPORT 
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AASHTO_j Test %+75 % GRAVEL ,: SAND ~ SILT ~ __ CLAY _ 11!?,<;~ 

-1 
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-1-NM LL PL Pl Sp.Gr-. D Id D10 Cc: Cu 
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MAT!:RIAL DE'SCF!!PTION ~.rn•IPI. t: LC)i..:ATIOl'I 

·-- .. ______ 
• Gr-a~-Br-0111n Silty Cl~ with Sand • 4--~ 12'2Hl0 l,J, • .._ l 1:~¾9e 

• I ~~;~:r-lu: 
-····. 

Project No.: lM-920436 
Project: Bf'I-ZSan f'ac: 1 1 i ty 
ClSent: BF'l Waa~e Sya+.ems 

DAtCI 5-21-!J~ 

Gi Jes Engineering Assoc . • Inc .. 
I i 1~11 ,. t' NO, . 
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MIL\.,MUKE:€. WI 
LOS ANCE:L~,O. 

G1LE::S E:nc;;rie:e:mnc; AssoaNEs. ·INC. 
Ge:or€OINIC'-!i GE:o-€N\IIR0NMC1TAL G~o-Hvo~1oc1CA1. 

,1110 Lonmucnon MArER1AL~ Conmm11m 
0 N8 W22350 JOHNSON ROAD/WAUKESHA, WI !t'!l1B61414-54.4.0t 111JFAX • 414 S49·58B8 

□ 4879 EAST LA PALMA AVENUE SUITE 201/ANAHEIM. CA 92807/IM-779-0057/FAX: 714-779-0068 

REPORT Or rLEXIBLE WALL PERl'IEA81LJTV TEST 
<ASTM DRAFT ~ETHDD> 

CLIENT g SEC Donohue 
Sheboygan, WI 

PROJe'.CT1 R.F1 1.1nr1 l-';u• 11 ·1 rv 
Zion, tt, 

DAffi1 May 22, 1992 P~DJECT ND~ 3 lM-·92114 H,-L 

SAMPLE DESCRIPTIQN& Gray silty r;:lay with 11and 
SMi!PLE LCCA'UDNa 1.-tJ 117+00 bat edge 

SOIL SAMPLE CHA~.ACTERISTICS 

SOIL CLASSIFICATIDNa CL 
NATURAL MOISTURE11 ... 13.0 
L!QUllD Ll':Ml:T: - ?.8 
PLASTIC LIMJTl! - 15 

PERCENT F' J NER ND. 21ZJ0t - 84. 1 
MAX. ORV DENSITV.pcf, 
DPTIMU~ MOlSTURE 9 Y.: 

SAMPLE PREPARATION 

MEMBRANE TYPE1 L.at,ix .025 11 

l 

SAMP~E HEl&HT <L>,in1 2.6 
SAMPLE DIAMETER (.0), c:n11r 7 a-24 
SAMPLE AREA <A>,Gq ·can 41.16 
SANPLE MOISTURE,%1 13.0 
SAMPLE DRY DENSITY,pcf; 122.7 

PERMEANT FLUJD;Distilled,Oeaired Water 
CONSOLll>AT!ON PRESSURE,psi: 7.0 
B PARAMETER; ,92 
HYDRAULIC 6RAD_lENT CH), psi& 10 

TEST DATA 

CLOCK TIME 1'JME T SURRETTE CHANGE Fl.OW Q PERMEA8 IL I 1·y ~01Tc.0mm&L/A*HJ 

5-20, s-22 <m&n:I lower / upper (ml.) (Cffl/!!lleC J -
lsOS s,10 I 245 0,/i 0.3 0.3."> ·.'>.4 X IQ-9 

5:10 7:50 8.80 l..3 1-3 1.3 5.6 X l0-9 
---- --· 

7:50 1:10 320 0.4 o .. s 0.45 i;.3 X J0-9 

1110 4:40 210 0.3 0.3 0.:} ~.4 X l0-9 

4:40 7:10 870 1.3 1.3 1.3 5.7 X 10-\1 . 
AVERAGE STEADV HYDRAULIC CONl>UCT1VITV, k:• ·, K ICi-9 cm/sec 

REMARKS; 

- ...:.--

I 
REVIEWED BYa Oo~ Mich 

• 

• 

• 
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• 

• 

• 

G1LES E:11c1N€€~1NG' Assoc1~rEs. 1r1c. 

G£01E01Nt01J, Ge:o-€mo~ONME:NT~l. GEo-HvDRoic1G1CAL • • 

AND Lonmucnon Mr11ERIAL~ ConruLTArffi' 
□ NB W2ZSSO JOHNSON ROADIWAUKESHA, WI 551~414-~44·01 HI/FAX· 41.&-549-6868 IYill.W4UKtt. WI 

lOS ANGE:LCi, 0t 0 4879 EAST LA PALMA AVcNUE SUITE 201/A"IAHEIM. CA g::,ao~;1 l 4-774 -O057/FAX· 71-4-779-0068 

ReFCIRT OF' ~LEXlBLE WALL PERMEABK~ITV TEST 
(ASTH DRAf"T METHOD) 

a..:XENTe SEC DoD.chua 
Sheboygan, WI 

PROJ'ECT1 BVI Zj.i;,~ F~f.jl ity 
Zion, IL 

PRDJ'ECT NO. ll lM-9::!04 'lb-! 

SAMPLE DESCRIPT K DNt G~a.y silty clay with sane.I 
SAMPLE LOCATION: 2-U 122+<l0 Wast edge 

SOIL SAMPLE CHARACTERISTICS 

!SOIL CLASSIF'ICATION= CL 
NATURAL MOISTURE; ... 11. 7 
LIQUID LINXTG ~ 28 
PLASTXC LIMX?u - 15 

PERCENT f"INER NI0.2QKi,w - 82.6 
MAX. DRV DENSITVvP~f: -
OPTIMUM MOISTURE,%z ~ 

SAMPLE PREPARATION 

MEHBF!ANE TVPE; J..ate:.r .025 

J 

SAMPLE HEXeHT <L),ing 2.6 
SAMPLE DIAMETER CD), ctn 7. 24 
BAr1PL£ AREA (A) p sq cmii 41, ltl 

SAMPLE MOISTURE,%1 11.7 
SAMPLE D~ DENS I TY, pc f 1 125. 1 

PERMEANT rLUID1Dtstillmc:l,Deaired Water 
CONSO~lDAT!DN PRESSURE,p~i, 7.0 
B P~AMETER 1 • 92 
HYDRAULIC G~ADlENT (H>,psia 10 

TEST DATA 

Cl.CO: TIME TI~E T SURRETTE CHANGE F'L0W Q PERMEABILITY ~ra/Tt.0006LIA*Hl 

.5-20, 5-22 <min) lower / upper Cml) ((:m/si&K :, 

1:05 ,;10 24:, 1.0 1.0 1.0 1,h X 1.O•IS 

5:10 7150 880 2.8 3DO 2.9 1.3 X 10-8 
. -- - - . ·- ·- - ~ . - ·-· • -0~9 . .. o.-ss .. ·- .. -- . -

7:50 1110 320 0.8 I.Cl X ·10-·R --

1: 10 4:40 210 0.55 0.5 0.525 9,5 X I0-9 

4;40 7:lO 870 2.25 2.3 2.275 9.9 X 10-Q 

A\/ERAGe: STEADY HYDRAULIC CONDUCTIVI'rVw t(= I )I 10-8 cm/sec: -
REMARKS; 

REVIEWED BV1 l)on Mich 



R 001021

• 

• Appendix E-3C 

Construction Documentation, May/June 1992 

• 



R 001022
, .. 

: {'" ... . .. 
' : ! j 

•t .. i 

! ·i": 
: j 

, ... : 

·• 

·: . 

• Construction Documentation 

Winthrop Harbor 
Clay Division ·Berm 
Stations 10580 to 11700 
Constructed May 6 - June 2, 1992 

Prepared for: 

· Browning-ferris Industries • · 
of Illinois, Inc. • • 

June 1992 



R 001023

• 

• 

-~-: ... _ 

CONSTRUCTION DOCUMENTATION 

WIN'l'HROP BARBOR 
CLAY DIVISION BERM 

STATIONS 10580 TO 11700 
CONSTRUCTED MAY 6 - JUNE 2, 1992 

PREPARED FOR 

BROWNING-FERRIS INDUSTRIES OF ILLINOIS, INC. 

·sEC Donohue Inc. 
4738 North 40th Street 
Sheboygan, WI 53083 

June 1992 

• SEC Donohue Project No. 19766 
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1.0 INTRODUCTION 

This report documents construction, testing, and inspection for the clay divi­
sion berm at Winthrop Harbor Landfill, Zion, Illinois. Project development 
involved construction of an approximately 1,120 feet long clay division berm. 
This portion of the clay division berm was constructed from the north end of 
the existing clay berm at about Station 11700N, in a southerly direction to 
about Station 10580N. The approximate limits of the clay berm and project 
stationing are shown on the "Existing Site Conditions" drawing, provided in 
Appendix A. 

SEC Donohue Inc. was present during construction of the clay division berm to 
provide construction quality assurance services including: field observations 
and testing, collection of soil samples for laboratory testing, and daily 
documentation of construction activities. Construction quality assurance 
services are summarized in more detail in the following discussions. 

This report constitutes certification of substantial compliance with Illinois 
Environmental Protection Agency (IEPA) Supplemental Permit No. 1985-226-SP, 
provided in Appendix B. 

Personnel involved in project development and construction are as follows: 

o Browning-Ferris Industries of Illinois, Inc. - Owner 

0 

Don Sampson - Landfill Manager 
John Dixon - Vice President of Operations 

SEC Donohue Inc. - Construction Quality Assurance 
Thomas Windau - Certifying Engineer, Project Manager 
David Marthaler - Inspector 
Tim McHugh - Inspector 
Jim Michels - Inspector 

o Ryan, Inc. - Earthwork Contractor 
Don Kuzik - Supervisor 

o Giles Enginee.ring Associates, Inc. - Soil Testing Laboratory 
Don Mich - Laboratory Supervisor 

2.0 CONSTRUCTION ACTIVITIES 

Construction for the clay division berm began on May 6, i"992. Ryan, Inc., 
performed all related earthwork activities. The locat'ion of the clay division 
be.rm was determined and set by BFI and Ryan, Inc. Fill materials utilized for 
construction generally consisted of a mixture of gray silty clays obtained 
from on-site borrow areas. Placement of the clay was performed by 20-cubic 
yard scrapers. After placement, each lift of clay was disced and compacted by 
a self-propelled sheepsfoot roller. Lift thickness was approximately 6 inches 
compacted. Clay lifts were tested for compaction in accordance with project 
specifications. Berm construction activities were complete on June 2, 1992. 

Total volume of clay placed was approximately 14,153 in-place cubic yards. 
Clay volume calculations are provided in Appendix C. Project station cross 
sections are provided in Appendix D. Photographs showing clay division berm 
construction activities are provided in Appendix E . 
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3.0 INSPECTION ACTIVITIES 

SEC Donohue Inc. provided continuous inspection and documentation services 

during construction of the clay division berm between the period of May 6 

through June 2, 1992. During this period, SEC Donohue inspectors visually 

observed construction activities, performed in-field density tests on 

compacted clay, documented location of the berm as determined by BFI and Ryan, 

Inc., ang ~ollected ~oil s~~Pl~s for laborato~y testing. Qbservations were 

recorded on daily fi_eld reports. 

A total of 66 in-field density tests were performed by the SEC Donohue 

inspector to monitor in-place clay moisture and density values. Clay density 

and moisture content were measured with a Troxler Nuclear Density/Moisture 

Gauge in accordance with ASTM D2922. 

Material used to construct the berm was obtained from borrow area Cell land 

Cell 2. Laboratory d·ata indicated a maximum dry density of 120.6 pcf, optimum 

moisture 11.7 percent for material from Cell 1; and a maximum dry density of 

113.8 pcf, optimum moisture 14.0 percent for material from Cell 2. Density 

test results indicated compaction meeting or exceeding project specifications 

of 95 percent of Standard Proctor. Field density test results are provided in 

Appendix F. 

Clay division berm grade documentation was periodically performed to aid in 

estimating clay quantities. All documentation was referenced from site grid 

stationing. Stationing is shown on the drawing, "Existing Site Conditions", 

provided in Appendix A . 

4.0 SOIL TESTING 

Laboratory tests were performed on clay soil samples to verify index proper­

ties (i.e., Atterberg Limits and P200 content) and permeability in accordance 

with project specifications and IEPA Supplemental Permit No. 1985-226-SP. 

Laboratory soil" test results are provided in Appendix G. The laboratory 

report in Appendix G includes results for three clay division berm projects: 

1) Station ll 70_0N to 12380N constructed May 6 through May 27, 1992; 

2) Station 10580N to 11700N constructed May 6 through June 2, 1992; and 

3) Station 11700N to 12380N constructed June 2 through June 11, ~992. 

For this project, a total of six tests were performed for Atterberg Limits and 

P200 content determinations. Test results indicated that Plasticity Indices 

(PI) and P200 contents ranged from 12 to 14 and 80.8 to 86.5 percent, 

respectively. Based on laboratory index tests, tne sidewall liner soil is 

classified "Gray Silty Clay" (CL) as determined by the Unified Soil 

Classification System. 

Four relatively undisturbed clay samples were recovered by Shelby tubes for 

laboratory hydraulic conductivity testing. The Shelby tubes were pushed at 

NlllOO, lift 5; N 11500, lift 6; Nl0800, lift 8; and N 11650, lift 9. 

Hydraulic conductivity test results indicate permeabilities of the clay 

samples of 9 x 10-9 cm/sec, 2 x 10-8 , l x 10-a, and 2 x 10-8 cm/sec, which are 

• less than the required maximum of 1 x 10-7 cm/sec . 

2 
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S.0 CONCLUSION 

During construction of this portion of the clay division berm at the Winthrop 
Barbor facility, SEC Donohue performed quality assurance services. These 
services included field observations and clay density/moisture testing, and 
collection of soil samples for laboratory testing. In summary, field and 
laboratory test results showed substantial compliance to project 
specifications, indieating construction of the clay division berm was 
performed in a satisfactory manner. 

6.0 CERTIFICATION 

Based on our professional judgement 
observations and field and laboratory 
berm for the Winthrop Barbor facility 
ance with project specifications. 

Thomas Windau, P.E. 
Certifying Engineer 

RP/BFIWINTH/AB4 

on information obtained through on-site 
soil test results, the clay division 
was constructed in substantial accord-

3 
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217 /7~Z-o162. 

Refer ta: "0918020001 - Lake County 
Winthrop Harbar/BFI #1 . 
Supplemental Permit Ha. 19B5-Z26-SP 
Lag Nas. 1985-090 and 1985-226 

March 20. 1~ 

Browning-Ferris Industries 
1827 Walden Office Square. Suite 107 
Schaumburg. Illinois 50195 

Gentlemen: 

Supplemental permit is hereby granted ta Brcwning-Ferris Indi!stries, as owner 

and operatar. ta construe-: a berm along the eastern boundary of the 

above-referenced solid waste management site and ta deposit nan-hazardous 

waste in tbe area between t.'lis berm and the existing centaurs of the site~ 

Final pla~s. specifications; application and supporting dacments as submf tted 

and approved shall constitute part of this :pennit and are identified in the 

records of the Illinais Environmental Protection Agency. Divisiari of Land 

Pal.lcrt'fan· Central by the permit number and lag .number designated in the 

heading above. 

lhis supp,emental permft is issued subject ta the standard conditions at-.ac:hed 

her-etD and incar"1'arated herein by reference. and further subject ta the 

fellowing· special conditions: 
. . 

1. In case of canf1ict bebeen the application and ·plans sub~t:ted and these 

special conditions, the special candi.tians of this -per.rri't stialT gavern 

develapmen't and open'Cian of the subject site_ 
\ 

a. Onl_y nonhazardous -wastes ~ be disposed in the area whic.i is the subject. 

of this permit. 

3. After receipt at the si~. but prior ta disposal. every container of waste 

ta be disposed in this area.-shall be·sampled and analyzed-by the paint 

f,, ter test described fir 35' 111 . Adm. Cade 729. 320. Na wastes that yi e 1 d 

fluid may be deposited in this area. 

4. The diversi an berm shall be constructed in accordance with the 

specifica'tians identified in the documen't entitled 0 S1ope Stability 

Analysis, WinttiJ"Op Harbor Landfill Nos. 1 I Z, Waukegan, I11in0is. 0 by 

Donohue and Associates. dated December, 1985. Ta ensure tnese • 

specificatiCJns are met, the Construction Dacmenta'tion Program in Appendix 

B af t:li s d01cument sha 11 be adhered ta, with the fa 11 owing excep'ti ans: 
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a. Lifts of soi1 na mare than nine inches thick(.!,) shall .be used in 

construc:ti ng the be 1"IDS; 

b, Each lift shall be disced prior ta canpacting; 

c. lbe soil placed in each lift shall be approximately three ta five 

percent· above the optimum moi stz&re content ta ensure the desf red 

permeabi1ity is obtained upon campaction. If the maisture canten'C of 

the sail excavated for use is below this level, water shall be added 

. ta obtain the desired maisture content. 

d. Each 1i ft shall be compacted to 9SS of the Standard Praetor density 

(ASTM: D698); . 

e. The field density of each compacted lift shall be detennined on 200 

feet interva.1s. ASTM methods shall be used in making ~is 
determination; 

f. One lab moisture density test sha11 be conducted far every SOOO cubic 

yards of sail used f n constructing the benn, or when the barrow soil 

dlanges. The P200, cl~ content (1 ess than O':'CDZ 11111) , grain si ze 

distribution curve, Atterturg limits and uses soi1 classification 

shall be detenri ned at the same frequency . 

g. Provisions sha11 be made ta k~ the bottam of each successive ten 

foot berm in-t= the tap of the lower- berm. This may include 

scarifying and wetting the tap of the lower berm prioz:-- ta_ placing the 

initial li~ of the upper benn. Other procedures may al~o be used ta 

k~ the upper berm into the loW!r berm . 

!. A registered prafessiana1 engineer shal1 certify that the soi'1 used in the 

canstructi an af the bernr: 

a. 

b. 

Is ccmpac:ted ta a minimum density which ;s 95 percent of ·the Standard 

Prar:tar Density (AS™:D698); 

Has an fn-p1ace permeability na grea~r than lxla-t cm/sec. 

This certification shall be submitted to the Agency, as desc:-ibed in 

Special Condition No. 6 below. A report fram a registered professional 

engineer dacumerrting that the benn was constructed fn accordance with the 

procedures set far-th in Special Condition Na. 4 above shall also be . 

submitted ta the Agency. These documents sha 11 be deve 1 aped each time a 

portion of t~e ber:n is constructed. and sha11 be submitted ta the Agency 

before waste is placed against the newly cans~ructed benn. 
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&. Unless othentf se indicated. an cartfficatfans. lags., reports and plan 
sheets whic:b are required ta be subarftted ta the Agency by 1:tle penait-..ae 

• shall be ma11ed ta the fa11awfng .address: 

,,; • . . 

;,~ . 

r·: . 
ri 

f.· .... 

f '• 
i : 

,.·· 
I . 

1·= 
·-• ,. 
,,·:· , .. •. 

I=· . , •• ·. 

,., 

I 

'• I· 
-

nlinois Envinmmental Pl'"O'tect1on Agency 
Campli ance Man1tarf ng Section 
Divfsian of Land Pollutfan Cantral - #24 
2200 Churchi11 Raad 
Spr.ingfie1d, Illinois 6Z706 

7. Prior- ta placing waste against a portion of the newly canstruc:ted berm, 
the berm shall be inspec-..ed and approved by the Field Operations Sectian 

af this Division. 

E,xeept as modified in the above dccments and in any supplemental pennits 

issued by the Agency. this site shall be developed and operated in accordance 

with the terms and c:anditians of Pemt No. 197$-63-01'., dated November 11., 

197S: 

Yer.y truly yaai-s, 

·#~ 
W. Eastep., ,r,~~er 

ection . 
on of Land Pollution Cantral 

UE:JXM:rd0601F/1-3 

Attachment 

cc: Division File 
Northern Regi an 
Donahue and Assoc:i ates . 
Fred Pril 1 aman . • 
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Donohue 
Engineers & Architects 

STATION 

COMMENTS: 

SECTION 
LIMITS 

VOLUME COMPUTATIONS 
I 

cuENT /3FI- W'!/rllRDr //4R11~ PAGE No. 1 
3ou711 Elllr, 

PROJECT Cl ,tY b,.,,s,1,11 $eA1,ROJECT NO. 117 ~ 6 

• 
DATE 6/?S"l'.Z-' BY ;?()u/ CHECKED BY 'ft?: 
Cl!JAC<?s& MATERIAL ________ _ 

DISTANCE END AREA 
TOTAL OF 

END AREAS 
AVERAGE 
END AREA 

VOLUME 

•• 
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Donohue 
Engineers & Architects 

STATION 

COMMENTS: 

SECTION 
LIMITS 

VOLUME COMPUTATIONS 

CLIENT IJFI-
sou1H ~/IJj 

PROJECT Cl/lY IJe-ltC'{ 

PAGE NO. :) 

PROJECT NO. }17 ( t 
DATE /pS/2;2 BY 7/Ju/ CHECKED BY __ _ 

Cl!JIRC~.e MATERIAL ________ _ 

DISTANCE ENO AREA 
TOTAL OF 

ENO AREAS 
AVERAGE 
ENO AREA 

VOLUME 

= !'I, /5.3 CY 
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CRO$S SECTIONS 

BROWNING-FERRIS INDUSTRIES 
WINTHROP HARBOR • CLAY OIVISiON BEAM 

ZION, ILLINOIS 
19766.300 

■ 

ENGi SEERS 

ARCHITECTS 

SCIE!'l:TISTS _ 
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BROWNING-FERRIS INDUSTRIES 

WINTHROP HARBOR - CLAY OIVISiON BERM 
ZION, ILLINOIS 

19766 300 

• 
ENGINEERS 

ARCHITECTS 

SCIB:-.'TISTS _ 
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.MAV, 1992 

CROSS SECTIONS 
BROWNING-FERRIS INDUSTRIES 

WINTHROP HARBOR - CLAY DIVISiON BERM 
ZION, ILLINOIS 

19766 300 

■ 

ESGl'!'tl. 

ARCHITECTS. 

scrz:-:TISTS 
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Photograph 
No. 

1 

2 

3 

4 

RP/BFIWINTH/AB6 

Description 

APPENDIX E 

PHOTOGRAPHS 

Placement and compaction of clay material at approximate 
Station 11500 North. 

Compaction equipment; ~pproximate Station 11000 North. 

Adding moisture prior to placement of additional clay 
material. 

Rough grading side slope of clay division berm. 
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,, NUCLEAR DENSITY TESTS FOR " WINTHROP HARBOR 
•I CLAY DMSION BERM 
i! ·,1 

ZION, IWNOIS 

n WET DRY 
DEPTH OF DENSITY DENSITY MOISTURE PERCENT STANDARD PERCENT 

·J DATE TEST RETEST STATION OFFSET DESCRIPTION ELEVATION PROBE PCF PCF MOISTURE PROCTOR COMPACT 

,, 05/13/92 8.05 114+60 CL BSC 790.0 12 124.8 108.9 15.9 14.6 113.8 • 95.7 
; 05/14/92 9.04 116+90 5RT BSC 788.0 12 127.5 112.6 14.9 13.2 113.8 98.9 
,, 05/15/92 10.01, 112+95 5RT BROWN 789.0 12 126.2 111.5 14.7 13.2 113.8 ,99_0 

05/15/92 10.02 113+00 CL BROWN. 788.0 12 122.7 107.9 14.8 13.7 113.8 94.8 
05/15/92 10.05 110+25 10 BROWN 788.0 12 129.2 115.1 14.1 12.3 120.6 95.4 

hj 05/16/92 11.01, 109+00 CL GSC 4.0 12 127.3 113.2 14.1 12.5 113.8 99.5 
05/16/92 11.02 110+00 5LT GSC 3.0 12 131.9 116.5 15.4 13.2 113.8 102.4 
05/16/92 11.03 113+00 CL GSC 4.0 12 131.9 116.4 15.5 13.3 113.8 .102.3 
05/18/92 12.01. 114+00 CL GSC 5.0 12 140.6 127.2 13.4 10.5 113.8 111.8 

!I 05/18/92 12.02 113+00 SLT GSC 5.0 • 12 140.8 127.3 13.5 10.6 113.8 111.9 
I 05/18/92 12.03 115+00 5RT GSC 4.0 12 140.8 124.8 16.0 12.8 113.8 109.7 
' 05/18/92 12.04 108+00 CL GSC 3.0 12 138.5 123.9 14.6 11.8 113.8 1,08.9 ~: 05/18/92 12.05 109+00 5LT GSC 2.0 12 140.8 125.7 15.1 12.0 113.8 110.5 

05/18/92 12.06 115+00 SLT GSC 3.0 12 129.9 113.9 • 16.0 14.0 113.8 100.1 
05/18/92 12.07 114+00 SAT GSC 3.0 12 140.2 123.3 16.9 13.7 113.8 108.3 
05/18/92 12.08 112+00 5RT GSC 3.0 12 137.8 120.8 17.0 14.1 113.8 106.2 
05/18/92 12.09 115+00 CL GSC 2.0 12 140.2 123.1 17.1 13,.9 113.8 108.2 

. ' 
05/18/92 12.10 116+00 RLT GSC 3.0 12 137.8 121.1 16.7 13.8 113.8 106.4 

I 05/19/92 13.01 113+00 CL GSC 6.0 12 139.0 121.3 17.7 14.6 120.6 100.6 

·I 05/19/92 13.02 115+00 CL GSC 6.0 12 138.5 120.5' 18.0 14.9 120.6. 99.9 
1, 05/19/92 13.04! 116+00 5RT GSC 5.0 12 139.2 120.9 18.3 ·15.1 120.6 100.2 
.j 

05/19/92 13.05 111+00 CL GSC 4.0 12 139.2 121.3 17.9 14.8 120.6 100.6 

;I 
05/19/92 13.06 109+00 5LT GSC 6.0 12 139.9 122.7 17.2 • 14.0 120.6 101.7 

C 05/19/92 13.07 111+00 CL GSC 6.0 12 140.5 123.9 16.6 t3.4 120.6 102.7 
,I 05/20/92 14.01 108+00 CL GSC 5.0 12 136.6 119.0 17.6 14.8 120.6 98.7 
" 05/20/92 14.02 110+00 5RT GSC 7.0 12 139.0 121.2 17.8 14.7 120.6 100.5 
!! 05/20/92 14.03 111+00 CL GSC 8.0 12 140.7 122.1 18.6 15.2 120.6 101.2 

05/20/92 14.04 115+00 CL GSC 7.0 12 137.1 118.7 18.4 15.5 120.6 98.4 
05/20/92 14.05 111+00 CL GSC 8.0 12 140.7 122.7 18.0 14.7 120.6 101.7 

,, 05/20/92 14.06 108+00 5LT GSC 7.0 12 137.8 118.0 19.8 16.8 120.6 97.8 
,, 05/20/92 14.07 109+00 CL GSC 8.0 12 138.1 118.6 19.5 16.4 120.6 98.3 

05/20/92 14.08 112+00 CL GSC 9.0 12 138.0 119.0 19.0 16.0 120.6 98.7 
:1 05/20/92 14.09 113+00 CL GSC 8.0 12 138.5 121.2 17.3 14.3 120.6 100.5 

05/20/92 14.10 109+00 CL GSC 10.0 12 131.9 117.4 14.5 12.4 120.6 97.3 
;r 05/20/92 14.11 110+00 CL GSC 9.0 12 139.1 121.8 17.3 14.2 120.6 101.0 

05/21/92 15.01 109+00 CL GSC 10.0 12 139.1 122.0 17.1 14.0 120.6 101.2 

;, 05/21/92 15.02 109+00· 5RT GSC 12.0 12 142.4 123.7 18.7 15.1 120.6 102.6 ,, 05/21/92 15.03: 109+50 SLT GSC 11.0 12 139.2 120.8 18.4 15.2 120.6 100.2 
05/21/92 15.04 114+00 CL GSC 9.0 12 140.7 122.1 18.6 15.2 120.6 101.2 

•1 05/21/92 15.05 115+00 CL GSC 8.0 12 140.0 121.0 19.0 15.7 120.6 100.3 

ll 
05/21/92 15.06 116+00 CL GSC 7.0 12 137.7 119.9 17.8 14.8 120.6 99.4 
05/21/92 15.08 115+00 CL GSC 10.0 12 140.0 121.9 18.1 14.8 120.6 101.1 
05/21/92 15.09: 116+00 CL GSC 9.0 12 139.2 120.5 18.7 15.5 120.6 99.9 

,'1 
06/01/92 17.01 106+00 CL GSC 1.0 12 126.9 110.2 16.7 15.2 113.8 96.8 

it 
06/01/92 17.02 107+00 5RT GSC 2.0 12 127.9 113.4 14.5 12.8 113.8 99.6 
06/01/92 17.03 106+50 2.5RT GSC 3.0 12 125.5 107.4 18.1 16.9 113.8 94.4 

" 06/01/92 17.04 17.03 106+50 2.5RT GSC 3.0 12 129.4 114.4 15.0 13.1 113.8 100.5 
·I 06/01/92 17.05 107+00 2.5LT GSC 4.0 12 126.0 109.8 16.2 14.8 113.8 96.5 

'! • • • 
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NUCLEAR DENSITY TESTS FOR 
WINTHROP HARBOR 
CLAY DIVISION BERM 

ZION, IWNOIS 

WET DRY 
DEPTH OF DENSITY DENSl1Y MOISTURE PERCENT STANDARD PERCENT 

DATE TEST RETEST STATION OFFSET DESCRIPTION ELEVATION PROBE PCF PCF MOISTURE PROCTOR COMPACT 

06/01/92 17.06 106+00 CL GSC 5.0 12 126.2 109.6 16.6 15.1 113.8 96.3 
06/01/92 17.07 107+00 2.5LT GSC 6.0 12 127.1 113.5 13.6 12.0 113.8 99.7 
06/01/92 17.08 106+75 2.5RT GSC 7.0 12 122.4 102.2 20.2 19.8 113.8 89.8 
06/01/92 17.09 17.08 106+75 2.5RT GSC 7.0 12 125.3 109.5 15.8 14.4 113.8 96.2 
06/01/92 17.10 106+00 5RT GSC 8.0 12 126.7 109.6 17.1 15.6 113.8 96.3 
06/01/92 17.11 107+00 5LT GSC 9.0 12 127.4 112.3 15.1 13.4 113.8 98.7 
06/01/92 17.12 106+00 CL GSC 10.0 12 126.5 110.4 16.1 14.6 113.8 97.0 
06/02/92 18.01 107+00 5RT GSC 11.0 12 125.3 108.1 17.2 15.9 113.8 95.0 
06/02/92 18.02 106+50 5LT GSC 12.0 12 123.9 107.5 16.4 15.3 113.8 94.5 
06/02/92 18.03 18.02 106+50 5LT GSC 12.0 12 125.0 108.4 16.6 15.3 113.8 95.3 
06/02/92 18.04 107+50 5LT GSC 13.0 12 123.0 104.9 18.1 17.3 113.8 -92.2 
06/02/92 18.05 18.04 107+50 5LT GSC 13.0 12 125.8 108.1 17.7 16.4 113.8 95.0 
06/02/92 18.06 106+00 SAT GSC 14.0 12 127.6 109.9 17.7 16.1 113.8 96.6 
06/02/92 18.07 107+00 CL GSC 15.0 12 125J 110.1 15.0 13.6 113.8 96.7 
06/02/92 18.08 106+00 5LT GSC 16.0 12 124.5 105.1 19.4 18.5 113.8 92.4 
06/02/92 18.09 18.08 106+00 5LT GSC 16.0 12 127.7 111.1 16.6 14.9 113.8 97.6 
06/02/92 18.10 107+00 5RT GSC 17.0 12 121.7 103.4 18.3 17.7 113.8 90.9 
06/02/92 18.11 18.10 107+00 SRT GSC 17.0 12 131.4 114.9 16.5 14.4 113.8 101.0 
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G1L€S E:NGINE:E:RING Assoc1~re:s, INC . 

MILWAU!c!€€. WI 
LO~ ANGELE:~. GI 
WA~HINGTON. D.C. 

SEC Donohue, Inc. 
4738 North 40th Street 
sneooygan, WI 

G€OT€CHNICIIL, G€0-€N\IIRONM€NT fll 

flND CoNITRucnoN Mm€RIIILS" CoNS'ULTIINTS" 
N8 W22350 JOHNS'ON R.011D. rulT€ 111 / WIIU!l€S'Htl. WI 53186 

414-544-0118. F-flX, 414-549-5868 

June 24, 1992 

Attention: Mr. Jim Michaels 

Subject: QA/QC Laboratory Testing Services 
BFl-Zion Facility 
701 Green Bay Road 
Zion, Illinois 
GEA Project No. lM-920436 

Dear Mr. Michaels: 

In accordance with your request, Quality Assurance/Quality Con­
trol Laboratory Testing has been performed on landfill materials 
samples submitted by your personnel from the above referenced 
project. The purpose of the landfill (clay) testing was to determine 
pertinent engineering characteristics of the landfill materials for 
verification of project specification compliance. 

The QA/QC 
with applicable 
submitted for 
tests. 

Laboratory Testing has been performed in accordance 
ASTM Standards. Laboratory Testing for the materials 
this project consisted of performing the following 

1. Moisture Content (ASTM D2216). 
2. Dry Density (ASTM D2732). 
3. Grain Size Analysis (ASTM D422). 
4. Atterberg Limits (ASTM 04318). 
5. Standard Proctor (ASTM 0698). 
6. Falling Head Permeability (Flexible Wall). 
7. uses Soil Classification (ASTM D2487). 

The test results are summarized on the following test data summa­
ry report and the individual test reports are appended . 
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BFl-Zion Facility 
Zion, Illinois 
GEA Project No. lM-920436 
Page 2 

GEA appreciates the opportunity to be of continued 
this project. If there are any questions in regards to 
or if GEA can be of further service please do not hesitate 
any time. 

Very truly yours, 

service on 
this letter 
to call at 

GILES ENGINEERING ASSOCIATES, INC. 

~;{II,~~ 
Shelley Hildebrant, Geologist 
Senior Lab Assistant 

Don Mich, Geologist 
Laboratory Manager 

Daniel B. Anderson, P.E. 
Const. Materials Dept. Manager 

Enclosures: Test Data Summary Reports 
Report of Grain Size Analysis 
Report of Proctor Test 
Report of Permeability Test 

JUN92\20/BU136/PAO 
M436L.RFT 

• 

• 
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SUMMARY OP QA/QC LABOBA'roRY DST RESULTS ··• 
ZION RDF 

O.E.A. Project Ho. lM-920436 

SAMPLE LOCATION IH Sl'l'U GRAIHSIZE AT'l'BRBERG LIMITS MOISTURE-DENSITY RELATION. 

ID HO. 

MOISi'URB DRY URIT P200 CLAY LIQUID PLAS'l'ICITY uses MAXIMUM OPTIMUM PEIUIBABJiLITY 

COIITEHT WBIGH'l' ,,, (0.002nn) i LIMIT IHDEX CLASS. ORY DENSITY MOIS'l'UIIE (cm/a) ,,, (p.c. f. I (.\) It.I ,,, (p.c.f.) (\) 

1R Cell 1 15.1 --- --- --- --- --- --- 120.6 l!l.7 ----
2R Cell 2 11.7 --- --- --- --- --- --- 113.8 1.4.0 ----

lU 117+00 Bait Bdga 13.0 122.7 84.1 30.9 28 13, CL ---- ---- 5 x lOE-9 

2U 1:22+00 Weat Bdga 11.7 125.7 82.6 31.4 28 1] CL ---- ··-- 1 x lOE-8 

lR 117+00 "Eaat Edge 12.11 --- 82.8 34.2 29 :14 CL 120.5 13.2 ----

4R 122+00 Weat Edge 13.4 --- 80.7 28.9 26 14 CL 122.5 12.1 ----

5R N116t00 893+75 Lift 4 15.2 --- 86.5 35.6 26 12 CL 120.6 12.7 ----

JU Nlll+OO B93+75 Lift 5 13.9 --- --- --- --- --- --- --- --- 9 x lOE-9 

6R Hl12+00 893+75 Lift 6 14.3 114.4* 83.6 32.0 25 12 CL 120.4 12.4 1 x lOE-8 

,u Hl15+00 £93+75 Lift 6 13.1 119.2 80.8 29.7 27 14 CL ---- ---- 2 x lOE-8 

7R H116+50 E93♦75 15.8 --- 83.7 32.6 26 13 CL 121.0 12.1 ----

SU H108+00 "893+75 Lift 8 11,1 --- 80.9 31.5 26 1l CL ---- ---- 1 x lOE-8 

• Remoldad Danaity 

High 

Law 
Mean 
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SIINPLB ~IOH 

ID 110, 

1· 

(i 6U 
I, 

N1l6+50 B93♦75 Lift 9 

I 

8R Nl09+50 B9l+75 Lift 10 

9R BarlCOW Slte 

lOR BorJCOW Plt N119+00 Lift 11 

au N121+00 Lift 11 
!· 

7U Rl17+DD B93+75 Lift 15 

9U N1Z2+00 Lift 18 

I 

I 
I • RIIIDDlded Density 

:elgh 

:Low 

Maan 

/: 
I .. 

• 

MOISTURE 

CDNTEBT ,,, 
13.] 

15.8 

19.8 

15.& 

14.8 

14.6 

14.6 

19.8 

11.1 

15.5 

SIJMMIIRY or QA/QC LABORA'roRY TEST RESULTS 

ZION RDF 

G,B.A. Projeat No. lM-920436 

IN SITU GRAINSIZB MTBRIIBRG LIMITS MOISTURE-DENSITY RELATION. 

DRY UNIT P200 CLAY LIQUID PLASTICITY uses MAXIMUM OPTIMUM PERMEABILITY 

WEIOJrr ,,, (0.00211D11) LIMIT INDEX CLASS. DRY DENSITY MOIS'l'URB (cm/11) 

(p.c.f.) (\I ,,, ,,, (p.c.f.) ,,, 
--- --- --- --- --- --- ---- ---- 2 x 10B-B 

--- 84.2 ]].9 27 14 CL 122.8 11.7 ----

--- 68.0 24.0 26 11 CL 118.8 13.5 .. -.. -

us.a• 8B.6 -35.9 26 13. CL 121.9 12.5 7 x lOE-9 

118.5 87.4 ]].9 26 12 CL ·--- ---- 7 x lOB-9 

121.0 85.4 35.8 28 l4 CL ---- ---- 1 x lOE-8 

119.8 85.4 34.2 25 12 CL ---- ---- 1 X lOE-8 

125.7 88,6 38.0 29 14 122.s 14.0 9 x lOE-9 

114.4 68.0 24.0 25 11 113.8 11.7 1 x lOE-8 

120.1 78.] 31.0 27 12.5 118.2 12.9 9,5 x lOB-9: 

• • 
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100 

90 

GRAIN SIZE DISTRIBUTION TEST REPORT 

.s 
UI 

,:: 

·N 
C C , - - .. I 

er, N .. 

~ !: ~ 
C - .. 

' ... s:!I 
N CD 

' ' .. I'll 
.. • ISi ... • ~ • 

ISi ISi 

' 31 .. ISi .,. N 
• • • • 

s0I: 111:11:11:1:I: :1:11111:1 I 1 ,- _ ~i: 1:1 I I I :I I = I : : . . . 

70 1" ~ 
~ : . . . ""-
Li.I : . : : : : • • I"' 

; :: i 1 i 
I 

I ! i ! ! I 11 I i '~ ~ ~ 
a..
w 40 = = · : : : = , : : , : : ~ ~ ' 

. ; : : : ( i 
. . 

I El I I I :I I : I :I 11:I I I I I ;~ . · I 111 11 I 30 I II I: I I :I I: I : I: : 1:111 I I: I I I : I 1 • "-~ 
I "'-i 

20 I : I I I I I ] I I : r II I I I I: I I I I 1:1 I I I :I I : I _I I 1:1 I I I I I 111 I I I I I I f 

101. 11[11'1 r ,. F : r11111·1 I I 11:1111·1 ,: I :11r1111 I I 1111111 I I I 

0 I I I l•I t 1"11 11'1 I •111·1 I 11 

200 100 10.0 1.0 
GRAIN SIZE: - mm 

T~st1~+751 X GRAVEL I% SAND I X SILT 
• I 2 I 0. 0 I 2. 3 I 13. 6 I 53. 2 

NM LL PL PI 

•I 13.0 28 15 13.0 

MATERIAL DESCRIPTION 

e Gray Silty Clay ~ith Sand 

Project No.: lM-920436 

Project: BFI-Zion Facilit~ 

Client: BFI Waste Systems 

Date: 5-21-92 

Sp.Gr. 

2.7 

~ CLAY 
3121.9 

D60 

• 1-u 

Giles Engineering Assoc., Inc·. 

0.1 0.01 

uses 
CL 

D30 D10 

0.002 

SAMPLE LOCATION 

Remarks: 

Figure No. 

0.0 

AASHTO 

Cc Cu 

·~ 
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GRAIN SIZE DISTRIBUTION TEST REPORT 
C: - " • N • ... " C: --C cc,c: ISIISI 

- __ ,.._.,Nm m 151 CD CST .-cs, 
I , , , 'Ill""' ... N ..- \0 .,. N 

100 

I f !Iii lflli &mn fllf llill In [ [11[11111 111111111 I 
90 

80 : : : _ . . . . • 

; :: I i i i i i i : i i i i i i 

~ :: 1111 ! 1111111 ! 1111111 111 I Iii I I I ii I ! I ill Iii 11111 111 mttt I 

20 I : 11 [ I I ] [ I : [ : El I I I r I I I In I I I :I I : I :1 I 11 I I I I I 111 I I I I I I I 

10 I I I rl I ·1 [ I • [ : El 11 I r I I I I II I I I I I - I - -• • • •11 l"I I I I I I 111 I I I I I I I 

0 I 111" I I 'I t ti I I I I 1"11 "111·1 111 I 

200 100 10.0 1.0 -0.1 0.01 

GfilRIN SIZE - mm 

~estl¾+75I ~ GRAVEL I~ SAND I ~ SILT 
•I 4 10.0 I 1.7 I 15.7 I 51.2 

l'IM LL Pl PI 

•I 11.7 28 15 13.0 

MATERIAL DESCRIPTION 

e Gr~~ Silt~ Cla~ with Sand 

Project No.: lM-920436 

Project: B~I-Zion Facilit~ 

Client: BFI Waste S~stems 

Date: 5-21-92 

Sp.Gr. 

2.7 

~ CLAY 
31.4 

060 

•2-u 

Giles Engineering Assoc·., Inc. 

uses 
CL 

D30 D10 • 

0.002 

SAMPLE LOCATION 

Remarks: 

Figure No. 

0.001 

AASHTO 

Cc Cu 



R 001057

GRAIN SIZE DISTRIBUTION TEST REPORT 
C - " " .. • N • •- --J: .5 ~ .S. Nm aD S CDS tfl 
I ' ' ,. .. ... N ~ \A ,... N 

100 '° en N .. ... t'i ... m • • • • • • • 
C: 

: : : : : . .... : : : : : 

i ; ; i i i ; i r-oii..-. i i i i i 
90 = • = ' ' ' : : • = : = 

·-"' • 
: -.J I 

80 I 111:l l:I I: .I: I: 1:11111: I I ! 11:1111 :I I: : ~. 1 1 1. , 1 

70 " 
el : : ! ' • "· 
z: 60 : ' : : : '1111 

~ ·: : : : i : , : ! ~ 
z 50 : : ~ : : : : : : : • • ~ 
~ : ' j : : : ' : : i j j " ' 
w 40 ' ; ; ; ' ' ; ; ; • ' ' 
a.. . . : : : ; : : = ~IL.I I . : : : 1-,...,_ 

30 I 111: I I :J I: I : I: : 1:11 I I J· I I I I 'k 7 · I 11:I JI J :I I • I • • • :JI 1:1 I I I I I 1111 I I I 
~, 

20 I : I II: 11 :, ,: I : ,: [II 11 ,: I I I I 1:1 I 11 :J J: I :111:1 11 I I I 111 I I I I I I I 

10 I 11 [ I I ] [ I : [ El I I I I: I I I I t:1 I I I :I I : I :1 I 1:1 I I I I I 111 I I I I I I I 

0 I 111"1 Cl 1l"t I "II l"I l'I 

200 100 10.0 

Test 1~+75 I % GRAVEL % SAND 
., 3 10.0 2.3 14.9 

NM LL PL PI 

., 12.9 29 15 14.0 

MATERIAL DESCRIPTION 

• Gra~-Brawn Silt~ Cla~ with Sand 

Project No.: lM-920436 

Project: SFI-Zion Facilit~ 

Client: BF"I Waste S~stems 

Date: S-21-92 

1.·0 
GRFiIN SIZE - mm 

,: SILT ,: CLAY 
48.6 34.2 

Sp.Gr. D50 

2.7 

e9-R 

Giles Engineering Assoc., Inc. 

0.1 0.01 

uses 
CL 

D30 D10 

0.001 

SAMPLE LOCATION 

Remarks: 

Figure No, 

0.0 

AASHTO 

Cc Cu 

' 
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GRAIN SIZE DISTRIBUTION TEST REPORT 
C 

C C C 
• N • •- - -

C -
100 "' 

C I:: ' C 
- .,. - ~ N m 

I ' ' ' 111 N .... [!'I""' 

GI 151 151 ~ .. .. N ... 
• • • • • 

·--90 

80 

70 
Cl! 
w 
~ 60 
i.... 

~ 50 
w 
u 
f5 40 
CL I: 

30 
I: 

20 

10 

0 
200 100 10.0 1.0 

GRAIN SIZE: - mm 

Test ¾+75 ¾ GRAVEL ¾ SAND ¾ SILT 

• 5 0.0 4.2 15.1 51.8 

NM LL PL PI 

• 13.4 26 12 14.0 

MATERIAL DESCRIPTION 

• Gra~-Brown Silty Cla~ wlth Sand 

Project No.: 1M-9204a6 

Project: BFI-Zlon Facilit~ 

Client: BFI Waste S~stems 

Date: 5-21-92 

Sp.Gr. 

2.7 

¾ CLAY 
28.9 

e 4-R 

Giles Engineering Assoc., Inc. 

r ~ 

ISi ! ... ... • • 

0.1 0.01 

uses AASHTO 

CL 

0.002 

SAMPLE LOCATION 

Remarks: 

Figure No. 

0.0 
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GRAIN SIZE DISTRIBUTION TEST REPORT 
I: 

" " C: • 1\1 
I: !: ~~ .!:. NCII CSI & m m !I!= 

100 n~;,_rrrfflmNrr!11"l~7~,~mrr:nFf;;:~~~~Q:;lc·r-m·mr~rrrrr-mrrn11-1 
'90 i--;.-f.+f,,...,._:H;-+;➔.,.--;.-H++,H;-+-if-+---H+++-~-+---:-~:+lill,,,..=---=t-i~++-+-+-+--+++++++-+-+----1 ..., ~ . 

t • ~"'"" 

80 J-.a.-H+-f-HH-+:---f-........:...-f+-lf-++-r.-+-t--+--HH+t-t-+-it-:-+---:-H+.1H-l~~:-+--+---+tt++++-+--+--f 

~~ I: 

70 ......... -~+-+-'~-+-=-f-----'-l-+-++t-+-+---st--+--+i'+-+++-'-1--+---+--+H+++-+-+-½--+t++++-+-+--+---t 

~ 60 l---;.-~~1--,+.-J.-;-4----;.--M++-i~+--l~+--+-W--1-4--~-+-;.....j,,--41~++-+-+-+~----H++++-+-+----I 

LL. 
t ~ .. 

~ 50 ~-M-.►.J.+.;~-4-,;-f;..-~.........,1-+;--+--li--+----1-f!+.++-+-!+---+-;...+--;+,H;++-+--+-+--+--+++-Pl .. ll:,-+--+-+--+-----l 

~ ~~ 
El 40 L.-;.-w.+-w....~--'------i;..__;.......u~1-+.-~~+--~"--'-.i-.,...-1-i--+-~l-l-H--i-+-4-+-+--4-H-++--l-----+-~~---1---i 

~ ~~ 
30 l-,....--14-++-i-il-+-+-~----~-l-+-~+-1-+--+W--l--l-+-4-l-....+---4~4-4--+-+-4--++++-+--+-+---l---+___;;......i 

20 i---..:.-++f,,+-+-,~-+.-+--,--++-++1-+.-+---st--+--+++-+++-+-+-:--+---+11+.t-++-+-+--+--++++++-+-+--+----1 

10 i---..:.-+.++.....i--+.-+--+-,;=+>--'..,....,..,.;.-H.........,l-+-+--ll-+--+++++-+-+--+-:--+---+11+.t-+-+--+-+--+--+++++-+-+-+---+----I 

0 L.-:.-.u..J:.J...L.;:&.....l:.--1-.:---J:.----'......i:.i..&..&.aL-.L:... ......... .._.___~ ......... ~__._ ......... _....;..LJu.a.L. ......... .....__.__....___ ........................... _....__._ _ __, 

200 100 10.0 1.0 0.1 0.01 
GRAIN SIZE: - mm 

Test :,.+75 % GRAVEL % SAND % SILT % CLAY uses 
• 3 0. 0 0. 7 12. 8 50. '9 35.6 CL 

NM LL PL PI Sp.Gr. 

• 15. 2 26 14 12.0 2.7 

MATERIAL DESCRIPTION SAMPLE: LOCATION 

e Gray 51 lty C_lay •Sample No. 5-R 

Project No.: lM-920436 

P~aject: BrI-Zion ~acility 

Clientr BFI Waste Systems 

Date: 6-8-92 

Giles Engineering Assoc., Inc. 

Remarks: 

Figure No, 

0.001 

AASHTO 



R 001060

: . 

100 

GRAIN SIZE DISTRIBUTION TEST REPORT 

C 

C 

• N 
C C '-- .. I 

11'1 N .. 

C: .. 

Nm 
' ' .. l'IJ 

.. • 151 .. • 151 
T • 

ISi 
UI • 

151 ISi 

:!; ~ 
• • 

20 -----------------.---------------------+-+----
10 1-----H++-+-,t-+.-+-:-t:-----,-+.t-H-l-+.-+--lt-+--H:t-t-t-t--:t---t-,-t---=t-t~+-t--t-+-+--+tt++~-t--t--1 

0 '---'--......:. ................. --o..,;;.....o:.___,;_..., ................... .,__.__.,___........, ........ ..._._.....___,__......._ ................ ~_.__ ........ _ ....... ..._._ ........ __.__., _ __, 

200 100 10.0 1.0 0. 1 0.01 

GRAIN SIZE - mm 

Test ~+75 ~ GRAVEL ~ SAND I ~ SILT % CLAY uses 
• 2 0.0 1.3 15.1 51.6 32.0 CL 

NM LL PL PI Sp.Gr. 

• 14.3 25 13 12.0 2.7 0.002 

MATERIAL DESCRIPTION SAMPLE LOCATION 

• Gra~ Silt~ Cla~ ~ith Sand •Sample No. 6-R 

Project Na.: lM-920486 

Project: BF'I-Zian F'acllit~ 

Client: BF'I Waste S~stems 

Date: 6-8-92 

Giles Engineering Assoc.~ Inc. 

Remarks: 

F'igure No. 

0.0 

AASHTO 



R 001061

• 

• : . 

• 

GRAIN SIZE DISTRIBUTION TEST REPORT 
C - C: C: C: 

• N - -
C: - C:~~~ .... Nm ISi NISI ISi ISi ~gj 

I , ' , ,r .. ,r UI .. N 

100 1"""'7Ul_'r"TT.mT'T'"~N~-,...-r~ .. ~m,-~-~fflTM-r-1~.-IC"'T-~•---,,~-T'T"T"":T•-,-~·""T"""-~·l'TT."·r-T'"l"""'T'-r'"~-~TTT"T""'T"""T""""'T"'"" ........ -~ 
: -..._.._ 

r-~'-J. __ ll_ 

20 

10 l--,,-+t++++-1:,......+.,........t,,-..,......t,++-1-+-t~+--+----+1++-+-++-+-:-+---;++,t,,HH-+-l-+--+H-++-+-l-+--1----1 

0 L-..:.-~ ....... "'-"'--'--'--"--'--""-L-1 ........... ~ ............... - ..................... .:.i.....r....a.. ......... _....;u....,_,_.-L...._ ......... ....___..u..i ................. __.___,.___... 

• 200 100 10.0 1.0 0.1 0.01 
GRAIN SIZE - mm 

Test ~+75 ¾ GRAV::L ¾ SANO I ¾ SILT ¾ CLAY uses 
• 6 0.0 0.0 16.3 51.1 32.6 CL 

NM LL PL PI Sp.Gr. 

• 15.8 26 13 13.0 2.7 0.001 

MATERIAL C~SCRIPTION SAMPLE LOCATION 

• Gra~-Brawn Silt~ C!a~ with Sand • Samp 1 e 1'10 . 7-R 

Project No.: 1M-9204 :6 

P~oJect: BFI-Zlon ~a:ilit~ 

Client: BFI Waste S:stems 

Date: 6-8-92 

Giles Engineering Assoc., 

Remarks: 

Inc. 
Figure No. 

0.001 

AASHTO 



R 001062

GRAIN SIZE DISTRIBUTION TEST REPORT 
C: 

•t\l • .! !!: 
c !:~ .S,.. NQJ m s csi !!i! ~ II C 

I '""-'- .. .,. t'\& .. w • N 

100 rr~;._ITTmrrN11~1"1m7~lmITTTT.rF,·;;;;::i;~·u:n·1r·r-J·m·rrrrr--mmnn1r7 
I i 

-~i,,.. : 

90 ~-t-1+.t+.'t-+.'-t-:---+.-:--fiH-t-+-+.-+-t-+--+t.++t-r.t'-t-~~-~----=~H+++--+-+-+---++1+++-1r-+--1---1 """~ .. : 
• : ~-

80 l--=--M+H-,:
0

.....+
0

+.;-f-__,:-f:-l~H'-+-f-+--+R-++-H--+-~-~-~-~-~~~ll-+-+-+---++++-+-+-l--+--1---~ 

'~ 
70 -------------........ -------------------~~---+++-+-+------~ 

~ ~, 
~ 60 1-------H+++-+-+-+---+----;~1-++,+-+;.+-+-+--++:+++-+-t--+----+-......... H-+-++-+-+--+-~-+H++-+-l'--+-4----I 

~ ~ 

~ 50 i-;.-t-H-t-r-l"""T---r--l!"--f.1H-1--t--T---t-t---t----ttt't-t-r-t--t-.-t---'1-H+t--H--t-+---t---Htlrt-t-+-t-+--t------i 

~ : ~~ 
f!:j 4 0 i---t+t--t-t-"f-1'--+"'--+--t-i~+-r--+-t--+---ttt+t-t-+-+-.-+--t-H'i-+t--+-+-+--+tt+++llilii--.i..:+--t----t 

a.. j 
~, 

1 
' 30 i---H+~...➔...~-➔-------+.l++-+-+.-+-+-~-*-+-++-+-+-+-,-+----,+-,H,+,+-+--+-+--+---+M-+-+-4

-+-----1---1-----1 

20 -----------------------------------------
-------

10 --+++-+-+-+-t--+--+------------~·.:------------++-+-1-+ ......... -----1 

0 .......,_........_......_,; ................ __....___.__,__. ................ ...__ __ ...___......,_ ................. -L.-:.........&.-....aLJ .................. ..,__..___....__ .............................. __..___._ _ __, 

200 100 10.0 -1.0 0, 1 0,01 

GRAIN SIZE - mm 

Test %+75 % GRAVEL % SAND % SILT % CLAY uses 
• 5 0. 0 0. 0 15. 8 50. 3 33.9 CL 

NM LL PL PI Sp. Gr. 

• 15.8 27 13 14.0 2,7 

MATERIAL DESCRIPTION SAMPLE LOCATION 

• Gra~ Silt~ Cla~ ~ith Sand •Sample No. 8-R 

Project No.: 1M-920436 

Project= B~I-Zian Facilit~ 

Cl lent: BFI Waste S~st~ms 

Date: 6-8-92 

Giles Engineering Assoc.6 Inc. 

Remarks: 

Figure No. 

0.0 

AASHTO 



R 001063

• 

• 

• 

GRAIN SIZE DISTRIBUTION TEST REPORT 
C 

C C C 
• N • ... 

C: c:c:,c: 51151 

-r-~~~ ~ ! fl, :1 :21 
100 r-:-~-m:-mTT"NT""T-fl'""'T"'~".rn.;._~"•rnTT"'l-rl~~•r-T-r•--n~•TT"'T"":'T"•-,-~•-r--~•rrr.•n-,r-r"""T""-r-~l'TT''T'"T",---,-"T"""-, 

1 !"~~ ... 
90 i---;.-+++.+++-E-l-;.-E-.;.-➔,,+-H-+,+;.+-t---F'llill!E-H:;+-+++-:+-~-+--..;+++.H1-+-+-+-+--+++++-H-+---4---I -.........~ ..... "' .. , 
80 ~-H+~f-+~-+-___;,--ff+H~+-tl--+--tft-H-l-+,llliid--~H++++-+-+--+++++-+-+--+---+---1 

~ ,-...N 
70 1------~H-:il-f--f..:.-j:.---:.--M,+Hi-+-+--1-~-H-1--H-~--+-:..+-~~+++-+-+--+++++--1-+-+--+--I 

~ O! 
w 
~ 60 ~~ 
~ I ~ 

~ 50 j......;..--i-u.,+-.J.-!1-.f;.-4-+-..J-;..-+.1~1-4;-J......-+.--l--~~~1---+-~-........ ~-4-l-"+~~---4+-l-l-+..1,--1.--1---1----1 

~ 1: , '-. 

t°5 40 ........... -t+t-t+-<!l-l!--+-...➔..---,,+++-+-+>-+--t--+---++o++-+-+-...,._+-+--+--....+++.+-t-+-+-1!--+--""~f++-+-+-+-+--+-----1 
a.. 

30 

E •~---._r,-. 
20 t-,,-~++:t-+.-t-,----t,-~++++-+,-+--+--t---+t:++-+-+-+-+-,--+---,+++:+-1-+-+-1~+--+tt++-+-+-t--t---1 

10 t-,,-H+.++:1-+.-t-;......i,-c---+.++t-H:-+--+--t---+t:++-+-+-+-+----+---:+++.+-t-+-+-1!--+-,,,,--+tt++-+-+---t--t--i 

0 ,.___......,_.....__,......._......_;._a:._.:......c .................. :...,,_ ................ _ ....... ....._.__._'-'--......_..,___..;.u.,.,_,_._._.,___..._.,___ ....... .,__._ ........... __,__,_ _ __, 

200 100 10.0 1.0 0.1 0,01 
GRAIN SIZE: - mm 

Test ~+75 ~ GRAVEL "- SAND "- SILT ~ CLAY uses 
• 2 0. 0 0. 0 32. 0 44 . 0 24.0 CL 

NM LL PL PI Sp.Gr-. 

• 19.8 26 15 11. 0 2.7 0.005 

MATERIAL DESCRIPTION SAMPLE: LOCATION 

e Yellow-Br-own Silt~ Cla~ with Sand •Sample Ne. 9-R 

Project No.: lM-920486 

Project: BFI-Zion ~acilit~ 

Cllentr BFI Waste S~stems 

Date: 6-15-92 

Giles Engineering Assoc., 

Remarks: 

Inc·. 
Figure No. 

0.001 

AASHTO 



R 001064

' i . 

' . 
.. 
: .• 

r = 

! 

GRAIN SIZE DISTRIBUTION TEST REPORT 
C - c: C C:. 

cC~c -- cs, ss 
C - -i'-~~,.,. ~ Rl t .a :ffl 

100 
n'°;;_mmrrrN1"1r~1ffl~T"1rfflm!T'·nrr·-,if-rFij·:c:·r=--1·mr·rrr1Tl-lmTITTT-1 

90 1-;.-1-1+.~I-E-~--f.----e-R=i++-+-+.+-t-+--+++-++i--+--+,;.-+~--=~·~+++-r--+---++l++-+-i-+--+-~ 
h. 
:I.,"' 

80 L,....:..----1,-1,.++ ........ --l'--l!-=-f:-~-H-++-+-+-l----l---+tR+<l--+-'-l--+----t-----'+i-++l-+-'~...+--+---+tc+-HH-l--+-+---f 

"i\ 
~ 70 1-.i.-~+-'--:14-+-"---J---.......,~r-.-i~-+--+-414+-.f.-l-4-+..+---4++-+-IH-+-~~,.---+++-++-+-+-+--+----I 

~ 60 ~-~++-;i.-l;--l-~...--~;+,l-ll-+-ll.-l----+---+---+1:.+-+-+-+-~+----+---.+++.H-+-+-t----+-~::+H-+-+-+-,t--+-t--------t 

~ 
~ 

~ 50 1--+-~~4--ll...+~---i!H+++-i.-+-+--t----l-l!+l-++4-++--+---.tt~l-+-+-+-+----t+1f-+"~-t-+--+---i 

w ~ 

~ 4 0 L---i.-,M..1,++-<1-1,"--+-.......i--,......1~1-+-....... -+---+---+-11t+-1-~..+-+-,--+--~+.-Hl-+--+-+---+---+H-+-+➔'-+"',-._-.i--+------I 
~ 

~~ 
~ 

30 l-,.-+H,++-,1---!o--+-....... ,---i.+-+-1-+-1H---+--+----H.+-+-+-+-+-~-+--~-t;-H-+-+-t-----+---+H-+-+-+-,t--+-t--------t 

20 i--,;._-14+++-;i.....i;--+-----4~~~1-+-1-,.+---+--+----H++-+-+--+-+-,--+---,++i-H-+-+-t-----+---+H-+-+-+-it--+-t--------t 

10 ~-+H+-l-;i.....f...+
0

~=-E---;.-H++-1f-+.+-,i--+--+H-++r.+-t-.;-t-~f-l+.l-+-H--+--+---+++++-+-+-+--+----I 

0 L....:,_..i..u;L..!,.:L...J:'-'-"--''--..:.....,~ ............... _.___._ _ __._. .............. "'--............... -...;.a..L.:.L..J .......... ..__'--_.___....._.c..,. ........ ..__._._____, 

200 100 10.0 1.0 0,1 0.01 0.0 

GRAIN SIZE: - mm 

Test ~+75 ~ GRAVEL ~ SAND ~ SILT ~ CLAY uses AASHTO 

e 1 0. 0 0 . 0 11 . 4 52 , 7 35.9 CL 

NM LL PL PI Sp .Gr-. 

• 15.6 26 13 13.0 2,7 

MATERIAL DESCRIPTION SAMPLE LOCATION 

• Gra!:1-Brawn_ 5 i l t!:I CI a!:I •Sample Na. 10-R 

Project Na.: lM-920436 

P~oject: BFI-Zion racillty 

Client: BFI Waste Systems Inc. 

Date: 6-lt;J-92 

Giles Engineering Assoc., Inc. 

Remarks: 

Figure No, '. 

l=========================l-~-----------1 



R 001065

• 

• 

• 

GRAIN SIZE DISTRIBUTION TEST REPORT 
C -

C 
• N • -~ 

C C , C 151 151 - -i'-~~, .. ~ ~, ffl. !;fl 
100 r---:-~-TTT.'~TT"rN~~~~~~m=-~~""T.'l"mT"T"'l....,•~r-r•--,-,~•"'l"'T"..,....,,.•--,--,-,~---:-•rTT.'•T"'l'""T'"'"T-r-"-r--rTTT"T""T-.--,--"""T""-~ 

: ------
90 

,--~~L 

20 1--++++-+-+-+-+---t----1 ___________ -t-__ -....i-+-+-+-t-t--t-+--t---+H-++"f-1--+---,t---l 

10 1--++++-+-+-+-+----l--t-++-__________ -t-__ -....i-+ ___ t-t--t-+--t---+H-++-+---i--+ ___ _ 

0 ....... _ ........ ~ ................ .a......'---..;......i....,.. ......... .,_.__.____._ _ __._. ............... _.__........:.._.__ _ __._. ............... ......_.__......__ ........ ~ ......... ___.____, ___ ___. 

200 100 10.0 

Test ~+75 % GRAVEL ~ SAND 
• 3 0. 0 0.0 14.6 

NM LL PL PI 

• 14.6 28 14 14.0 

MATERIAL DESCRIPTION 

• Gra~-Bro~n Silt~ Cla~ 

Project No.: lM-920486 
Project: BFI-Zion F'aclllt~ 

Client: BF'I Waste S~stems 

Date: 6-1S-92 

1.0 0.1 0.01 
GRAIN SIZE - mm 

~ SILT % CLAY uses 
49.6 35.8 CL 

Sp.Gr. 

2.7 

SAMPLE: LOCATION 

•Sample No. ?-U 

Remarks: 

Giles Engineering Assoc.~ Inc. 
_Figure No. 

0.001 

AASHTO 



R 001066

GRAIN SIZE DISTRIBUTION TEST REPORT 
c 

.s 
100 '° 

C ! .. 
.; N . -.s ' c; - .. - ... N CD cs, 51 GI 51 

I ~ ' ' ... ... N ... '° en 1\,1 .. - ... CII ~ • • • • 

90 

80 

70 
a: 
w 
~ 60 
I.,.. 

~ 50 
w 
u 
e5 40 
a. 

30 

20 

10 

0 
200 100 10.0 1. 0 

GRAIN SIZE - mm 

Test ¼+7S ~ GRAVEL ~ SAND ~ SILT ~ CLAY 

• 3 0.0 0.0 14.6 51.2 34.2 

NM LL PL PI Sp.Gr. Ds0 

• 14.6 25 13 12.0 2.7 

MATERIAL DESCRIPTION 

ISi ... ... • 

0,1 

; 

: 

151 
151 
N • 

l 

0.01 

uses 
CL 

SAMPLE: LOCATION 

• Gra~-Brown Sllt~ Cla~ •Sample No. 9-U 

Project No.: lM-920436 

Praj~ct: BrI-Zicn raaility 

Client: BrI Waste S~stems Inc. 

Date: 6-19-92 

Giles Engineering Assoc.~ Inc. 

Remarks: 

ri gure No. 

AASHTO 

0.00 



R 001067

MOISTURE DENSITY RELATIONSHIP TEST REPORT 

• 130 . ' \. ~ It,. 

'\ 
125 ' \. 

"I 

" " .. 
' - 1, 

4- 120 u _. ~ ~ 1, 
a. 

~ '\. ' .. , ,.._ \.. :n 
+> r \ "\.. ·-Cl) -·· , 

"I I\. 
C 
Ill 115 • "' ... -a 
:n "'" L 

0 ~ .. , .. 
110 

~'Iii. 
.. 

~""- ZAV for 

• 
. 'II'" Sp.G.= 

"'I""" 2.7 
... ~ 

105 '" 
7.5 10 12.5 15 17,5 20 22.5 

Water- content, " 
•standar-d 0 Proctor, ASTM D 698, Method A 

Maximum dr!:I density = 120.6 pcf Optimum moisture= 11. 7 Yo 

Soil Classif'ication Nat. Sp.G. LL PI % > ¾ < 

ID uses AASHTO Moist.. No.4 No. 200 

CL 15.1 ¼ Z.7 

MATERIAL DESCRIPTION SAMPLE LOCATION 

Gra!:I Silt!:! Cla!:I 1R Cel 1 1 

Pro Ject No. : lM-920436 
Remarks: 

Project: BFI-Zlon Fact l lt!:I 

Client: BFI W.:aste S!:lstems 

• Date: 5-1-92 

Gi Jes Engineer i n9· Assoc., Inc. 
Figure No. 



R 001068

MOISTURE DENSITY RELATIONSHIP TEST REPORT 

125 \. 
~\.. 

~ 

' 
120 ' " ~ \.. 

,'-

'+- 115 
.,\. 

u " 
a.. 

'Ito. 

-- --- -- ""-
.. 

:n ~ 
';fl""" -.... illi... " Iii,,.. 

+> ✓ r"- ..__Iii,,.. ... 
ca IL '"' ..__" 
C 

110 Ill ~ ' " Iii,,.. "'D 

:n J ""-
L 

Q ~ "~ 
• -.·'" 

105 ' ZAV for 
Sp.G.= 
2.7 

100 
7.5 10 12.5 15 17.5 20 22.5 

Water- content, ~ 

"Standard" Proctor, ASTM D 698, Method A 

Maxi mum dr~ density = 113. 8 pcf Optimum moisture = 14.0 >; 

Seil Classification • .Nat. Sp.G. LL PI 
~ > Y. < 

ID uses AASHTO Moist. No,4 No. 200· 

CL 11.7 Y. 2.7 

MATERIAL DESCRIPTION SAMPLE LOCATION 

Gra!:l Sj lty Cla!:I 2R Cell 2 

Pro Ject No. : lM-920436 
Remarks: 

Project: BF'I-2lon Fae 11 lty 

C 1 i ent: BF'I Waste Systems 
. 

Date; 5-1-92 

Gi Jes En9ineering Assoc., Inc. ,, Figure No. 



R 001069

MOISTURE DENSITY RELATIONSHIP TEST REPORT 

• 125 
'-"\,. 

~ .. 
" - ' 120 ~"' '"' " ... ~.,,. "Ill>. ' r ' " , \. , "' 

.... 115 ' \. , \. 
u l -,i~ 
a.. 

' 
-,ilil.. 

... , "Ill""' ::n 
~ J "lllii.._ -Ill I "I..._ 

t 110 r "lllii 
.... 

"D ... 
~ I "II 

L 
... 

0 , ... ~ 
... , 

105 
\... ZA.V for 

Sp.G.= 

• 2.7 

100 
7.5 10 12.5 15 17.5 20 22.5 

Water content, % 

"Standard" Proctor, ASTM D 698, Method A 

Maximum dry density = 120.5 pcf Optimum moisture= 13.2 ~ 

Sail Class H' icat ion Nat. 
Sp. G. LL PI % > " < 

ID uses AASHTO Moist.. No.4 No.200 

CL 15.-4" 2:.7 29 14 2.3 82.8 

MATERIAL DESCRIPTION SAMPLE LOCATION 

Gra~-Brnwn Si 1 l!:j C la!:! 3-R 117+00 East Edge 

with Sand 

··• 
Project No.: lM-920436 

Remarks: 

Pro Ject: BFI-Zlon F'ac I 11 t!:I 

Cl ic:nt: BFI Woste S!::jSi:l!!'fflS 

• Date: 5-22-1992 

Gi Jes Engineering Assoc., Inc. 
Figure No. 



R 001070

MOISTURE DENSITY RELATIONSHIP TEST REPORT 

130 1, 
f\. , .. 

' 125 
r\. 

\. 
, lti,. 

" ... 
" ~ 

' 4- 120 
u ~ "'II~ ' a.. 

...,.I"" ~ ~ .. 
~ 

,,, , 
~ :::n .. .., .... • "'II~ ... 

Ill ,., ""'" C 115 41 
~ ""llllir. 

"1J 

::n ~ii,. 

I. 
0 "11ir. 

" ..... 
110 

"-.. 
""llllir. ZAV for-

"'II.._ Sp.G. = 
"'II" 

" 2.? ... 
~ 

105 
""''-

7.5 10 12.5 15 17.5 20 22,5 

Water- content, % 

"Standard" Praetor, ASTM D 698, Method A 

Maximum dr~ density = 120.6 pcf Optimum moisture= 12.7 % 

5ol l Classi-Fication Nat. 
Sp.G. LL PI 

~ > % < 

ID uses AASHTO Moist.. No.4 No.200 

SR CL 15.2 % Z.7 Z6 12 0.7 ;: 136.$;.: 

MATERIAL DESCRIPTION SAMPLE LOCATION 

Gr-a~ Si It~ Cla~ with Sand N116+00 E99+75 Lift 4 

Project No.: 11'1-920436 
Remarks: 

Project: BFI-Zlon Fae 111 ty 

Cl lent: BFI Waste S!:j:stems 

Date: 6-16-1992 

Gi Jes Engineering Assoc., Inc. 
Figure No. 



R 001071

MO I STU-RE DENSITY RELATIONSHIP TEST REPORT 

• 135 

' '-
\. 

'II 
"-

190 ' ' I\. 
'II._ 

' ~ 125 ' u \.. a.. 
I\.. .. " ... ::,, 

-+' " ·-rll .. i'\ C 120 Ill - -- . , ~~ ' "D 

:n ~ 
~ ~ r\.. 

L 
Q ~,,, \ ~ 

~~ 
, 'r\.. 

115 
~r "I\.. - ~-. ZAV TOI"' 

• 
"-.. Sp.G,= 

" ... 2.7 
"'- .. 

110 
,__ ... 

7.5 10 12,5 15 17,5 20 22.5 

Water- content, % 

"Standard• Proctor, ASTM D 698, Method A 

Maxlm1.1m dry density = 120.-4 pcf Optimum moisture = 12.4 % 

Soil Classification Nat. Sp.G. LL PI % > % < 

ID uses AASHTO Moist.. No.4 No.200 

6-R CL 14.3 X 2.7 25 12 1.3 83.6 

MATERIAL DESCRIPTION SAMPLE LOCATION 

Gra!:f Si lt.!::I Clay N112.+00N E9~ + 75 Lift 6 

Sample No. 6R 

Project No.: 1M-920◄36 
Remarks: 

ProJ~ct: BF'I-21on Fae l L l ty 

CL ient: BF'I Weaste S!::lst.ems 

Date: 5-29-1992 

• Gi Jes En9ineerin9 Assoc., Inc. 
Figure No. 



R 001072

MOISTURE DENSITY RELATIONSHIP TEST REPORT 

130 '\. 
~ 

. 

., .. 

' 125 ' \. , \.. 
~ 

... " ~"" --... Ill,,. ' ... 120 "'-. ' u ,J. 
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Water content, ~ 

"Standard" Proctor, ASTM D 698, Method A 

Maxi mum dry dens l t!:I "' 121.0 pcf Optimum moisture = 12.1 ~ 

Soil Class H' icat ion Na.t. Sp.G. LL PI 
Y. > " < 

ID uses AASHTO Moist., Nc.4 No.200 

7-R Ci. 15.B ¼ Z.7 26 13 o.o 83.7 

MATERI~L DESCRIPTION SAMPLE LOCATION 

Gra~-Brown Si lt!:I Cla~ N116+50 E99+?5 

Sample No. 7R 

Pro Ject No. : lM-920436 
Remarks: 

Project: BFI-2lon F'acl l lty 

Cl ic:nt: BFI Waste S~st.c:m$ 

Date: 5-29-1992 

Gi Jes Engineering Assoc., Inc. 
Figure No. 
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MOISTURE DENSITY RELATIONSHIP TEST REPORT 
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Water content., ~ 

"Standard" Praetor, ASTM D 698, Metnod A 

Maximum dr-!:j density = 122.B pcf Optimum moistur-e = 11.7 % 

Soi 1 Classi+"lcation Nat. Sp.G. LL PI % > % < 
ID uses AASHTO Moist. No.4 No.200 

8-R CL 15.8 % 2.7 27 14 0.0" 84.2 ~ 

MATERIAL DESCRIPTION SAMPLE LOCATIO:-. 

Gr a!:! -Brown Si lt.!:f C la!:! N109+50 E93+75 ~ift 10 

"'ith Sand Sample No, 8-R 

Pr-a Ject No.: iM-920486 
Remar-ks: 

Project: BFI-21on Faclllty 

Client: BFI Waste S~:st.l!.'ms 

Date; 6-09-1992 

• Giles En9ineerin9 Assoc., Inc. 
Figure No. 
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.. 

MOISTURE DENSITY RELATIONSHIP TEST REPORT 
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Water content, ~ 

"Standard" Praetor, ASTM D 698, Metho·d A 

Maximum dr~ density = 119. 8 pcf Optimum moisture = 13.5 Yo 

Soi 1 Classificatlon Nat. Sp. G. LL PI 
~ ) ~ < 

ID uses AASHTO Molst. No.4 No.200 

9R CL i9.8;,: 2.7 26 ll 0.0 7. 68.0 Y. 

MATERIAL DESCRIPTION SAMPLE LOCATION 

Gra~ Silt~ Cla~ with Sand Barrow Site 

Pro Ject No. : lM-920436 
Remarks: 

F'roJect: BF'I-Zlon Fae I l lty 

Client: BF'I Waste S~stems -

Date: 6-16-1992 

Gi Jes Engineering Assoc., Inc. 
F'igu--e No. 
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MOISTURE DENSITY RELATIONSHIP TEST REPORT 
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Water content., " 
•standard" Proctor, ASTM D 698, Method A 

Maximum dr~ density •. 121. 9 pcf Optimum moisture= 12.5 % 

Soil Classl+-tc:atton Nat. Sp.G. LL PI " > " < 
ID uses AASHTO Moist. No.4 No.200 

10-R CL 15.6 iC 2.7 26 13 0.0,: 88.6 % 

MATERIAL DESCRIPTION SAMPLE LOCATION 

Gra~ Silt~ Cla~ with Sand 1'1119+00 Lift 11 

Borrow Pit 

Project No.: 1M-920436 
Remarks: 

Project: BF'I-Zlon f"a.clllty 

Client: BF'I Wcsste S!:jtem:s Int:. 

• Date: 6-19-1992 

Gi Jes Engineering Assoc., Inc. 
Figure No. 



R 001076

. REPORT OF FLEXIBLE WALL PERMEABILITY TEST 
ASTM DRAFT METHOD • SAMPLE PREPARATION 

SAMPLE HEIGHT (L),in: 2.6 MEMBRANE TYPE: Latex, 0.025" 

SAMPLE DIAMETER (D),cm: 7.24 PERMEANT FLUID:Distilled,Deaired water 

SAMPLE AREA (A), sq. cm: 41.16 CONSOLIDATION PRESSURE,psi: 7 
B PARAMETER: 0.92 
HYDRAULIC GRADIENT (H),psi: 10 

--

TEST DATA 

CLOCK TIME TIME (T) BURETTE CHANGE FLOW (Q) PERMEABILITY(cm/s)= 

5-20,5-22 (min) lower upper (ml) Q/T[0.0006L/A*H] 

5:10 245 0.4 0.3 0.35 5.4 x lOE-9 

7:50 880 1.3 1.3 1.3 5.6 X lOE-9 

1:10 320 0.4 0.5 0.45 5.3 X lOE-9 

4:40 210 0.3 0.3 0.3 5.4 X lOE-9 

7:10 870 1.3 1.3 1.3 5.7 X lOE-9 • AVERAGE STEADY HYDRAULIC CONDUCTIVITY, K= 5 x lOE-9 cm/sec 

SAMPLE CHARACTERISTICS 

MC Dd P200 %Clay LL PL PI Max. Dd Opt. Moist. 

13.0 122.7 84.1 30.9 28 15 13 ----- -----

MATERIAL DESCRIPTION SAMPLE LOCATION 

Gray Silty Clay with Sand 117+00 East Edge 

Sample lU 

Project No.: lM-920436 Remarks: 
Project: BFI-Zion Facility 

Client: BFI Waste Systems 

Date: 5-22-1992 Reviewed By: Don Mich • GILES ENGINEERING ASSOCIATES,INC. Checked By: 
Daniel B. Anderson,P.E. 
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REPORT OF FLEXIBLE WALL PERMEABILITY TEST 
ASTM DRAFT METHOD 

SAMPLE PREPARATION 
' 

SAMPLE HEIGHT (L),in: 2.6 MEMBRANE TYPE: Latex, 0.025" 
SAMPLE DIAMETER {D),cm: 7.24 PERMEANT FLUID:Distilled,Deaired water 

SAMPLE AREA (A),sq. cm: 41.16 CONSOLIDATION PRESSURE,psi: 7 
B PARAMETER: 0.92 
HYDRAULIC GRADIENT (H),psi: 10 

, 

TEST DATA 

CLOCK TIME TIME {T) BURETTE CHANGE FLOW (0) PERMEABILITY(cm/s)= 
5-20,5-22 (min) lower upper {ml) Q/T[0.0006L/A*H] 

5:10 ~45 1.0 1.0 1.0 1.6x l0E-8 

7:50 880 2.8 3.0 2.9 1.3 x l0E-8 

1:10 320 0.8 0.9 0.85 1.0 X l0E-8 
; 

4:40 210 0.55 o.s 0.525 9.5 x l0E-9 

7:10 870 2.25 2.3 2.275 9.9 X l0E-9 

• - -

AVERAGE STEADY HYDRAULIC CONDUCTIVITY, K= 1 X l0E-8 cm/sec 
' 

SAMPLE CHARACTERISTICS 

MC Dd 
; 

P200 %Clay LL PL PI Max. Dd Opt. Moist. 

11.7 125.7 82.6 31.4 28 15 13 ----- -----

MATERIAL DESCRIPTION SAMPLE LOCATION 

Gray Silty Clay with Sand 122+00 West Edge 

Sample 2U 

Project No.: lM-920436 Remarks: 
Project: BFI-Zion Facility 

: Client: BFI Waste Systems 

Date: 5-22-1992 Reviewed ·sy: Don Mich 

GILES ENGINEERING ASSOCIATES,INC. Checked By: 
Daniel B. Anderson,P.E. 
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REPORT OF FLEXIBLE WALL PERMEABILITY TEST 
ASTM DRAFT METHOD • SAMPLE PREPARATION 

SAMPLE HEIGHT (L),in: 2.15 MEMBRANE TYPE: Latex, 0.025" 

SAMPLE DIAMETER ( D) , cm: 7 . 2 4 PERMEANT FLUIO:Distilled,Deaired water 

SAMPLE AREA (A), sq. cm:41. 16 CONSOLIDATION PRESSURE,psi: 7 
B PARAMETER: 0.94 
HYDRAULIC GRADIENT (H),psi: 10 

- - - - -

TEST DATA 

CLOCK TIME TIME (T) SURETTE CHANGE FLOW (Q) PERMEABILITY(cm/s)= 

5-27,5-29 (min) lower upper (ml) Q/T[0.0006L/A*H] 

4:50 260 0.7 0.8 0.75 9.0 X l0E-9 

7:50 900 2.8 2.6 2.7 9.4 X l0E-9 

1:20 330 1.0 1.1 1.05 9.9 x l0E-9 

4:45 205 0.6 0.6 0.6 9.2 x l0E-9 

2:05 860 2.6 2.6 2.6 9.5 X l0E-9 • AVERAGE STEADY HYDRAULIC CONDUCTIVITY, K= 9 X l0E-9 cm/sec 

SAMPLE CHARACTERISTICS 

MC Dd P200 %Clay LL PL PI Max. Dd Opt. Moist. 

13.9 --- --- --- -- -- -- ---- ----

MATERIAL DESCRIPTION SAMPLE LOCATION 

Gray Silty Clay Separation ~erm Sample 3U 

Nlll+00 E93+75 Lift 5 

Project No.: lM-920436 Remarks: 
Project: BFI=Zion Facility 

Client: BFI waste Systems 

Date: 6-19-1992 Reviewed By: Don Mich • GILES ENGINEERING ASSOCIATES,INC. Checked By: 
Daniel B. Anderson,P.E. 

- :.. __ -- . ----, ~ --., --- - - . - - .,. __ -- - -
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REPORT OF FLEXIBLE WALL PERMEABILITY TEST 
ASTM DRAFT METHOD 

. SAMPLE PREPARATION 

SAMPLE HEIGHT (L),in: 2.25 MEMBRANE TYPE: Latex, 0.025" 

SAMPLE DIAMETER (D),cm:7.24 PERMEANT FLUID:Distilled,Deaired water 

SAMPLE AREA (A), sq. cm: 41. 16 CONSOLIDATION PRESSURE,psi: 7 
.. B PARAMETER: 0.98 

HYDRAULIC GRADIENT (H),psi: 10 

TEST DATA 

CLOCK TIME TIME (T) BURETTE CHANGE FLOW (Q) PERMEABILITY(cm/s)= 

5,,.,30,6-2 (min) lower upper (ml) Q/T[0.0006L/A*H] 

12:30 1170 7.7 7.3 7.5 2.1 X lOE-8 

9:40 2710 10.1 10.2 10.15 1.2 X lOE-8 

1:45 215 0.0 0.8 0.8 1.2 X lOE-8 

5:00 225 0.0 0.8 0.8 1.2 X lOE-8 

7: 15 855 2.8 3.0 2.9 1.1 X lOE-8 

AVERAGE STEADY HYDRAULIC CONDUCTIVITY, K= 1 X lOE-8 cm/sec 

S~PLE CHARACTERISTICS 

MC Dd P200 %Clay LL PL ·PI Max. Dd Opt. Moist. 

14.3 114.4* 83.6 32.0 25 12 13 120.4 12.4 

MATERIAL DESCRIPTION SAMPLE LOCATION 

Gray Silty Clay . Separation Berm Sample 6R 

N112+00 E93+75 Lift 6 

Project No.: lM-920436 Remarks: 
Project: BFI-Zion Facility 

Client: BFI Waste Systems 

ate: 6-19-1992 Reviewed By: Don Mich 

GILES ENGINEERING ASSOCIATES,INC. Checked By: 
Daniel B. Anderson,P.E. 
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REPORT OF FLEXIBLE WALL PERMEABILITY TEST 
ASTM DRAFT METHOD • SAMPLE PREPARATION 

. 

1 SAMPLE HEIGHT (L),in: 2.3 MEMBRANE TYPE: Latex, 0.025" 

SAMPLE DIAMETER ( D ) , cm: 2 . 8 5 PERMEANT FLUID:Distilled,Deaired water 

SAMPLE AREA (A),sq. cm: 41. 16 CONSOLIDATION PRESSURE,psi: 7 
B PARAMETER: 0.94 
HYDRAULIC GRADIENT (H),psi: 10 

·---

TEST DATA 

CLOCK TIME TIME (T) BURETTE CHANGE FLOW (Q) PERMEABILITY(cm/s)= 

5-27,5-29 (min) lower upper (ml) Q/T[0.0006L/A*H] 

4:50 260 1.8 1.7 1.75 2.3 X l0E-8 

7:50 900 5.8 5.9 5.85 2.2 x l0E-8 

1:20 330 2.1 2.05 2.075 2.1 X l0E-8 

4:45 205 1.3 1.25 1.275 2.1 X l0E-8 

7:05 855 5.7 5.6 5.65 2.2 X l0E-8 

AVERAGE STEADY HYDRAULIC CONDUCTIVITY, K= 2 x l0E-8 cm/sec • 
SAMPLE CHARACTERISTICS 

MC Dd P200 %Clay LL PL PI Max. Dd Opt. Moist. 

13.1 119.2 80.8 29.7 27 14 13 ---- ----

MATERIAL DESCRIPTION SAMPLE LOCATION 

Gray Silty Clay Separation Berm Sample 4U 

Nll5+00 E93+75 Lift 6 

Project No.: lM-920436 Remarks: 
Project: BFI-Zion Facility 

Client: BFI Waste Systems 

Date: 6-19-1992 Reviewed By: Don Mich • GILES ENGINEERING ASSOCIATES,INC. Checked By: 
Daniel B. Anderson,P.E. 

- - --c-•• - - - . ~ - - - ., .• - - -cl~·-._...,..~ .... --
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REPORT OF FLEXIBLE WALL PERMEABILITY TEST 

• ASTM DRAFT METHOD 

SAMPLE PREPARATION 

SAMPLE HEIGHT (L),in: 2.2 MEMBRANE TYPE: Latex, 0.025" 
SAMPLE DIAMETER (D),cm:7.24 PERMEANT FLUID:Distilled,Deaired water 

SAMPLE AREA (A),sq. cm: 41.16 CONSOLIDATION PRESSURE,psi: 7 
B PARAMETER: 0.96 
HYDRAULIC GRADIENT (!i),psi: 10 

TEST DATA 

CLOCK TIME TIME (T) BURETTE CHANGE FLOW (Q) PERMEABILITY(cm/s)= 
5-30,6-2 (min) lower upper (ml) Q/T[0.0006L/A*H] 

J,2:~Q 1170 7.4 7.2 7.3 2.0 X lOE-8 

9:40 2710 9.9 10.05 9.975 1-2 X lOE-8 

1:15 215 0.0 0.75 0.775 1.2 X lOE-8 

5:00 225 0.7 0.0 0.75 1-1 X lOE-8 

7:15 855 2.9 2.9 2.9 1.1 X lOE-8 

• AVERAGE ST.EADY HYDRAULIC CONDUCTIVITY, K= 1 X lOE-8 cm/sec 

SAMPLE CHARACTERISTICS 
--

MC Dd P200 IClay LL PL PI Max. Dd Opt. Moist. 

11.1 --- 80.9 31.5 26 13 13 ---- ----

MATERIAL DESCRIPTION SAMPLE LOCATION 

Gray Silty Clay Separation Berm SaJJ_lple SU 

N108+00 E93+75 Lift 8 

Project No.: lM-920436 Remarks: 
Project: BFI-Zion Facility 

Client: BFI Waste Systems 

• Date: 6-19-1992 Reviewed By: Don Mich 

GILES ENGINEERING ASSOCIATES,INC. Checked By: 
Daniel B. Anderson,P.E. 
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REPORT OF FLEXIBLE WALL PERMEABILITY TEST . 
ASTM DRAFT METHOD 

. • SAMPLE PREPARATION 

SAMPLE HEIGHT (L),in: 2.4 MEMBRANE TYPE: Latex, 0.025" 

SAMPLE DIAMETER (D) ,cm: 1·. 24 PERMEANT FLUID:Distilled,Deaired water 

SAMPLE AREA (A),sq. cm: 41.16 CONSOLIDATION PRESSURE,psi: 7 
B PARAMETER: 0.96 
HYDRAULIC GRADIENT (H),psi: 10 

TEST DATA 
... 

CLOCK TIME TIME (T) BURETTE CHANGE FLOW (Q) PERMEABILITY(cm/s)= 

5-30,6-2 (min) lower upper (ml) Q/T[0.0006L/A*H] 

1:15 215 1.3 1.3 1.30 2.1 X l0E-8 

5:00 225 1.3 1.2 1.25 1.9 X l0E-8 

7:15 855 4.3 4.4 4.35 1.8 X l0E-8 

' 
11:30 255 1.3 1.3 1.30 1.8 X lOE-8 

4:30 300 1.4 1.5 1.45 1.7 X l0E-8 

AVERAGE STEADY HYDRAULIC CONDUCTIVITY, K= 2 X l0E-8 cm/sec 

SAMPLE CHARACTERISTICS 

MC Dd P200 %Clay LL PL PI Max. Dd Opt. Moist. 

13.3 --- --- --- -- -- -- ---- ----

MATERIAL DESCRIPTION SAMPLE LOCATION 

Gray Silty Clay Separation Berm Sample 6U 

Nll6+50 E93+75 Lift 9 

Project No.: lM-920436 Remarks: 

Project: BFI-Zion Facility 

Client: BFI Waste Systems 

Date: 6-19-1992 Reviewed By: Don Mich • GILES ENGINEERING ASSOCIATES,INC. Checked By: 
Daniel B. Anderson,P.E. 

- • ~• _ _,....__,.,___,.~.,. ~....:;_,_,._..,.~,: .,,.,......,c-._cl,--~~7'"._::-.;.••;.;. ••-'!. "•-' • •~ • • ~ • v,,~ ·- --- ._ _._ - ·- , ___ --
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REPORT OF FLEXIBLE WALL PERMEABILITY TEST. 
ASTM DRAFT METHOD 

SAMPLE PREPARATION 

SAMPLE HEIGHT (L),in: 2.65 MEMBRANE TYPE: Latex, 0.025" 
SAMPLE DIAMETER ( D ) , cm : 7 . 2 4 PERMEANT FLUID:Distilled,Deaired water 

SAMPLE AREA (A) ,sq. cm: 41. 16 CONSOLIDATION PRESSURE,psi: 7 
B PARAMETER: 0.96 
HYDRAULIC GRADIENT (H),psi: 10 

TEST DATA 

CLOCK TIME TIME (T) BURETTE CHANGE FLOW (Q) PERMEABILITY(cm/s)= 

6-22,6-23 (min) lower upper (ml) Q/T[0.0006L/A*H] 

6:50 3830 7 . 3 7.3 7.3 7.4 X l0E-9 

11:35 285 0.5 0.5 o.s 6.8 X l0E-9 
. - -

4:00 265 0.5 0.5 0.5 7.3 X l0E-9 

6:10 850 1.5 1.5 1.5 6 ■ 8 X l0E-9 

• 9:30 200 0.3 0.4 0.35 6.8 X l0E-9 

' 
AVERAGE STEADY HYDRAULIC CONDUCTIVITY, K= 7 X l0E-9 cm/sec 

.. 

SAMPLE CHARACTERISTICS 

- MC Dd P200 %Clay LL PL PI Max. Dd Opt. Moist. 

15.6 115.8 88.6 .35. 9 26 13 13 121.9 12.5 

MATERIAL DESCRIPTION SAMPLE LOCATION 

: 
Gray Silty Clay Borrow Pit Nl19+00 Lift 11 

Sample l0R 

Project No.:·lM-920436 Remarks: 
Project: BFI-Zion Facility 

Client: BFI waste Systems 

ate: 6-23-1992 Reviewed By: Don Mich 

GILES ENGINEERING ASSOCIATES,INC. Checked By: 
Daniel B. Anderson,P.E. 
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REPORT OF FLEXIBLE WALL PERMEABILITY TEST 
ASTM DRAFT METHOD • 
SAMPLE PREPARATION 

SAMPLE HEIGHT (L),in: 2.45 MEMBRANE TYPE: Latex, 0.025" 

SAMPLE DIAMETER (D),cm:7.24 PERMEANT FLUID:Distilled,Deaired water 

SAMPLE AREA (A) ,sq. cm:41.16 CONSOLIDATION PRESSURE,psi: 7 
B PARAMETER: 0.94 
HYDRAULIC GRADIENT ( H) ,·psi: 10 

TEST DATA 

CLOCK TIME TIME (T) SURETTE CHANGE FLOW (Q) PERMEABILITY(cm/s)= 

6-15,6-17 (min) lower upper (ml). Q/T[0.0006L/A*H] 

7:45 3645 7.4 a.o 7.7 7.5 X l0E-9 

6:30 865 1.7 1.7 1.7 7.0 X l0E-9 

12:00 330 0.6 0.7 0.65 7.0 X l0E-9 

·4: 15 255 0.5 0.5 0.5 7.0 X l0E-9 

6:20 845 1.7 1.7 1.7 7.2 X l0E-9 • AVERAGE STEADY HYDRAULIC CONDUCTIVITY, K= 7 x l0E-9 cm/sec 

SAMPLE CHARACTERISTICS 

MC Dd P200 %Clay LL PL PI Max. Dd Opt. Moist. 

14.8 118.5 87.4 33.9 26 14 12 ---- ----

MATERIAL DESCRIPTION SAMPLE LOCATION 

Gray Silty Clay Separation Berm Sample au 

N121+00 Lift 11 

Project No.: lM-920436 Remarks: 

Project: BFI-Zion Facility 

Client: BFI Waste Systems 

Date: 6-19-1992 Reviewed By: Don Mich • 
GILES ENGINEERING ASSOCIATES,INC. Checked By: 

' 
Daniel B. Anderson,P.E. 

.- -



R 001085

REPORT OF FLEXIBLE WALL PERMEABILITY TEST 
ASTM DRAFT METHOD 

SAMPLE PREPARATION 

SAMPLE HEIGHT (L),in: 2.57 MEMBRANE TYPE: Latex, 0.025" 

SAMPLE DIAMETER (D),cm:7.24 PERMEANT FLUID:Distilled,Deaired water 

SAMPLE AREA (A),sq. cm: 41. 16 CONSOLIDATION PRESSURE,psi: 7 
B PARAMETER: 0.98 
HYDRAULIC GRADIENT (H),psi: 10 

TEST DATA 

CLOCK TIME TIME (T) BURETTE CHANGE FLOW (Q) PERMEABILITY(cm/s)= 

6-12,6-17 (min) lower upper (ml) Q/T[0.0006L/A*H] 

4:05 500 1.4 1.3 1.35 LO ~ l0E-8 

6:30 865 2.1 2.2 2.15 9.3 X l0E-9 
- . 

12:00 330 0.8 0.9 0.85 9.7 X l0E-9 

4:15 255 0.7 0.6 Q.65 9.6 JC l0E-9 . 

6:20 845 2.1 ' 2.1 2.10 9.3 X l0E-9 

AVERAGE STEADY HYDRAULIC CONDUCTIVITY, K= 1 x l0E-8 cm/sec 

SAMPLE CHARACTERISTICS 

MC Dd P200 %Clay LL PL PI Max. Dd Opt. Moist. 

14.6 121. 0 85.4 35.8 28 14 14 ---- ----

MATERIAL DESCRIPTION SAMPLE LOCATION 

Brown Silty Clay Separation Berm Sample 7U 

N117+00 E93+75 Lift 15 
: 

Project No.: lM-920436 Remarks: 
Project: BFI-Zion Facility 

Client: BFI Waste Systems 

Date: 6-19-1992 Reviewed By: Don Mich 

GILES ENGINEERING ASSOCIATES,INC. Checked By: 
Daniel B. Anderson,P.E. 
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REPORT OF FLEXIBLE WALL PERMEABILITY TEST 
ASTM DRAFT METHOD • 
SAMPLE PREPARATION 

SAMPLE HEIGHT (L),in: 2.5 MEMBRANE TYPE: Latex, 0.025" 

SAMPLE DIAMETER ( D ) , cm: 7 . 2 4 PERMEANT FLUID:Distilled,Deaired water 

SAMPLE AREA (A),sq. cm: 41. 16 CONSOLIDATION PRESSURE,psi: 7 
B PARAMETER: 0.98 
HYDRAULIC GRADIENT (H),psi: 10 

TEST DATA 

CLOCK TIME TIME (T) BURETTE CHANGE FLOW (Q) PERMEABILITY(cm/s)= 

6-15,6-17 (min) lower upper (ml) Q/T[0.0006L/A*H] 

4:05 500 1.7 1.6 1.65 1.1 x lOE-8 

6:30 865 2.7 2.9 2.8 1.2 X lOE-8 

12:00 330 1.0 1.0 1.0 1.1 X lOE-8 

4: 15 255 0.9 0.8 0.85 1.2 X lOE-8 
, 

6:20 845 2.6 2.7 2.65 1.1 X lOE-8 • AVERAGE STEADY 1HYDRAULIC CONDUCTIVITY, K= 1 X lOE-8 cm/sec 

, SAMPLE CHARACTERISTICS 

MC Dd P200 %Clay LL PL PI Max. Dd Opt. Moist. 
. 

14.6 119.8 85.4 34.2 25 13 12 ---- ----

MATERIAL DESCRIPTION SAMPLE LOCATION 

Gray Silty Clay Separation Berm Sample 9U I 

Nl22+00 Lift 18 

Project No.: lM-920436 Remarks: 
Project: BFI-Zion Facility 

Client: BFI Waste Systems 

Date: 6-19-1992 Reviewed By: Don Mich • GILES ENGINEERING ASSOCIATES,INC. Checked By: 
Daniel B . Anderson,P.E. 

..::-:., ·- ~ -~~--.... ~~G -! ~ :-:,.:-- ~~ ........ - ,.. - . - -, 
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• 

• Appendix E-3D 

Construction Documentation, June 1992 

• 
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A Construction Documentation 

Winthrop Harbor 
Clay Division Berm 
Stations 11700N to 12380N 
Constructed June 2-11, 1992 

Prepared for: 

Browning-Ferris l~dustries 
of Illinois, inc. 

June 1992 
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CONSTRUCTION DOCUMENTATION 

WINTHROP HARBOR 
CLAY DIVISION BERM 

"'L r---...,~~----:::::~ 

STATIONS 11700N TO 12380N 
CONSTRUCTED JUNE 2 - JUNE 11, 1992 
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1.0 INTRODUCTION 

This report documents construction, testing, and inspection for the clay divi­
sion berm at Winthrop Harbor Landfill, Zion, Illinois. Project development 
involved construction of an approximately 680-foot long clay division berm. 
This portion of the clay division berm was constructed from the north end of 
the existing clay berm at about Station 11700N, in a northerly direction to 
about Station 12380N. The approximate limits of the clay berm and project 
stationing are shown on the "Exis.ting Site Conditions" drawing, provided in 
Appendix A. 

SEC Donohue Inc. was present during constr~ction of the clay division berm to 
provide construction quality assurance services including: field observations 
and testing, collection of soil samples for laboratory testing, and daily 
documentation of construction activities. Construction quality assurance 
services are summarized in more detail in the following discussions. 

This report constitutes certification of substantial compliance with Illinois 
Environmental Protection Agency (IEPA) Supplemental Permit No. 1985-226-SP, 
provided in Appendix B. 

Personnel involved in project development and construction are as follows: 

o Browning-Ferris Industries of Illinois, Inc. - Owner 

0 

Don Sampson - Landfill Manager 
John Dixon - Vice President of Operations 

SEC Donohue Inc. - Construction Quality Assurance 
Thomas Windau - Certifying Engineer, Project Manager 
Jim Michels - Inspector 

o Ryan, Inc. - Earthwork Contractor 
Don Kuzik - Supervisor 

o Giles Engineering Associates, Inc. - Soil Testing Laboratory 
Don Mich - Laboratory Supervisor 

2.0 CONSTRUCTION ACTIVITIES 

Construction for the clay division berm began on June 2, 1992. Ryan, Inc., 
performed all related earthwork activities. The location of the clay division 
berm was determined and set by BFI and Ryan, Inc. Fill materials utilized for 
construction generally consisted of a mixture of gray silty clays obtained 
from on-site borrow areas. Placement of the clay was performed by 20-cubic 
yard scrapers. After placement, each lift of clay was disced and compacted by 
a self-propelled sheepsfoot roller. Lift thickness was approximately 6 inches 
compacted. Clay lifts were tested for compaction in accordance with project 
specifications. Clay placement operations were complete on June 11, 1992. 

Total volume of clay placed was approximately 9·,826 in-place cubic yards. 
Clay volume calculations are provided in Appendix c. Project station cross 

• sections are provided in Appendix D. Photographs showing clay division berm 
construction activities are provided in Appendix E . 

l 
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3.0 IN$P~TION AC1'IVI_',l'IES 

SEC Donohue Inc. provided continuous inspection and documentation services 

during construction of the clay division berm between the period of June 2 

through June 11, 1992. During this period, the SEC Donohue inspector visually 

observed construction activities, performed in-field density tests on 

compacted clay, documented location of the berm as determined by BFI and Ryan, 

Inc., and collected soil samples for laboiato~y testing. Observations were 

recorded on daily field reports. 

A total of 111 in-field density tests were performed by the SEC Donohue 

inspector to monitor in-place clay moisture and density values. Clay density 

and moisture content were measured with a Troxler Nuclear Density/Moisture 

Gauge in accordance with ASTM 02922. 

Material used to construct the berm was obtained from borrow area Cell 2. 

Laboratory data indicated a maximum dry density of 113.B pcf for material from 

Cell 2. The value of 113.8 pcf was used throughout construction for 

determining in-place moist~re content and percent compaction. Density test 

results indicated compaction meeting or exceeding project specifications of 

95 percent of Standard Proctor. Field density test results are provided in 

Appendix F. 

Clay division berm grade documentation was periodically performed to aid in 

estimating clay quantities. All documentation was referenced from site grid 

stationing. Stationing is shown on the drawing, "E~isting Site Conditions", 

provided in Appendix A. 

4.0 SOIL_'l'ESTING 

Laboratory tests were performed on clay soil samples to verify index proper­

ties (i.e., Atterberg Limits and P200 content) and permeability in accordance 

with project specifications and IEPA Supplemental Permit No. 1985-226-SP. 

Laboratory soil test results are provided in Appendix G. The laboratory 

report i~ Appendix G includes results for three clay division berm projects: 

1) Station 11700N to 12380N constructed May 6 through May 27, 1992: 

2) Station 10580N to 11700N constructed May 6 through June 2, 1992: and 

3) Station 11700N to 12380N constructed June 2 through June 11, ~992. 

For this project, a total of four tests 
and P200 content determinations. Test 
Indices (PI) and P200 contents ranged from 
respectively. Based on laboratory index 
classified "Gray· Silty Clay" (CL) as 

Classification System. 

were performed for Atterberg Limits 
results indicated that Plasticity 
12 to 14 and 85.4 to 88.6 percent, 
tests, the sidewall liner soil is 
determined by the Unified Soil" 

Three relatively undisturbed clay samples were 

laboratory hydraulic conductivity testing. 
results indicate permeabilities of the clay 
1 x 10-8 , and 1 x 10-8 cm/sec, which are. less 

1 x 10-7 cm/sec. 

2 

recovered 
Hydraulic 

samples 
than the 

by Shelby tubes for 
conductivity test 

of 7 x 10-9 cm/sec, 
required maximum of 
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5.0 CONCLUSION 

During construction of this portion of the clay division berm at the Winthrop 

Harbor facility, SEC Donohue performed quality assurance services. These 

services included field observations and clay density/moisture testing, and 

collecti_on of soil samples for laborat.ory testing. In summary, field and 

laboratory test results showed substantial compliance to project 

specifications, indicating construction of the clay division berm was 

performed in a satisfactory manner. 

6.0 CERTIFICATION 

Based on our professional judgement on 
observations and field and laboratory 
berm for the Winthrop Barbor facility 
ance with pr"oject specifications. 

~IV~ 
Thomas Windau, P.~. 
Certifying Engineer 

RP/BFIWINTB/AB2 

3 

information obtained through on-site 
soil test results, the clay division 
was constructed in substantial accord-

• 

• 

• 
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~ Illinois Environmental Protection . .\gency 2200 Cb=hill Road. Sprinrfield. IL 62706 

z11nsz-o1s2 

Ref er ta: 1JS1ao20001 - Lake taun~J 
Winthrop Harl>ar/BFI #1 . 
Sup,:,lemental Penni t No. 1985-225-SP 
Log Nos. 1985-090 and 1985-226 

March 20, 1986-

Br-awning-Ferris Industries 
1827 Walden Office Square. Suite 107 
Schaumburg. I11 i no is 501 95 

Gentlemen: 

Suppl ementa 1 permit is hereby granted ta Brcwni ng-F erri s Indust:-i es. as owner 

and optr~tor-, ta construct a berm along the eastern boundary ·of the 

above-referenced solid waste management site and ta deposit nan-hazardous 

waste in tbe area between t!1is berm and the existing contours of the site; 

Final pla~s. specifications,- application and supporting doc1111ents as submitted 

and approved shall canstitute part of this permit and are identified in the 

records af the nlinais Environmental Protection Agency. Division of Land 

_ Pol_lutian _Can'tral by the permit number and lag .number designated in the 

heading above. -

This suppl_enental permit is issued subjec't ta the standard conditions at-.ached 

hereta and incorporated herein by reference, and further subject ta the 

follawing· special conditions: 

1. In case of conflict be'bween the application and plans submteted and thesi! 

special canditions, the special candi_tions of this permit sHalT govern 

development and aperati an of the suttjec"t site.. 
\ 

a. Onl_y nonhazardous was-ces ~ be disposed in the area whic.'i is the subject 

af this penlrit • 

3. After receipt at the si~. but prior ta disposal. eve'l"Y container of waste 

ta be dis1)ased in this area.-sha11 be·sampled and analyzed-by the paint 

filter tes't described f1r ~Ill. Adm. Cade 7'2.9.320. Na wastes that yield 

f1 uid may be depasitad fn this area. 

4. The diversion bena shall be constructed in accordance with the 

specifications iden'tified in the dacument: entitled 0 S10pe Staoi1iey 

Analysis, Winthrop Hari2or Landfill Nos. 1 & 2, Waukegan, I11inois." by 

Donohue and Associates, dated December, 1985. To ensure these 

speci ficati ans are met, the Constructi an Dacumentati on Program in Appendix 

B of t.'tis document shall be adhered ta. with the fallowing excep-cians: 
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5. 

a. Lifts of soil na more than nine inches thick C!l shall .be used in 

canstruc:t1ng the benns; 

b. Each lift shall ba disced prior ta c:cmpacting; 

c. The soil pl aced in each lift shall be approximately three ta five 

percent· above the optimum moisture content ta ensure the desired 

penneabi1ity is ob'tained upQn campact"ion. If the moisture content of 

the soil excavated far use is below this level, water shall be added 

. ta obtain the desired moisture content. 

d. Each 1i ft shall be compacted ta 95: of the Standard Praetor density 

CASTM: 0698) ; . 

e. The field density of each compacted lift shall be detenuined on 200 

feet intervals. ASiM methods shall be used in making this 

determination; 

f. One 1 ab moisture density test sha11 be conducted far every SOOO cubic 

yards of sail used fn canstruc:tfng the berm, or when the borrow sail 

changes. The P2D0. cl~ content_ (less than a:1lll2 nm), grain size 

distribution curve. Attartn.lrg limits and uses soil classification 

shal 1 be detenzri ned at the same frequency. 
. 

g. Provisions shall be made toke- the bottom af each successive ten 

foot berm into the tap of the lower berm. lb'is may f nclude 

scarifying and wetting the tap of the loM!·r berm prio1:-ta_placing the 

;nitial li~ of the upper benil. Other pracedures may also be used ta 

. re~ the upper benn f nta the 1 a~r benn. 
. . 

A registered professional engineer shall certify t!1at the sail used in the­

construction af the benn: 

a. Is ccmpacted ta a minimum density which is 95 percent of the Standard 

Proctor Density (ASTM:0698); 

b. Has an in-place penneabHity no grea~r than lxla-7" cm/sec. 

This certification shall be submitted ta the Agency, as described in 

Special Condition Na.· 6 below. A report fram a registered professional 

engineer dac:ume.rsting that the berm was constructed in accordance with the 

procedures set forth in Special Candi ti an Na. 4 above shal 1 al so be . 

submitted ta the Agency. These documents shall be developed each time a 

portion of the benn is constructed, and shall be subnrf tted ta the Agency 

before waste is placed against the newly constructed benn. 
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Page 3 

6. Unless otherwise indicated, all ca1'"'tfficatfans. lags, Npar-ts and plan 
sheets \lilh1ch are required ta l>e submitted 'tD the Agency by tne permittee 

shall be mafled ta the fo11awing address: 

I11fnois EnYii-cmental Protec:tfan Agency 
Ccmpliance Monitar'fng Section 
Division af Land Pallutfan Cantrol - #24 
2%00 Churchi11 Raad 
Springfield, I11fnais 62706 

7. Prior ta placing waste against a portion af the newly constructed berm, 
the berm sha11 be inspected and approved by the Field Operations Section 
of this Division. 

Except as modified fn ·the above dacments and in any supplemental permits 
issued by the Agency, this site shall be developed tnd aperated in accordance 

with the terms and ccnditions of Permft No. 197$-53-0P, dated November 11. 
1975: 

Yer:, truly yours, 

w. Easw«.~ger 
ectian 

on of Land Pallutfan Control 

UiE:JXM:rd0601F /1-3 

Attachment 

cc: Dfv1sian File 
Nor-them Region 
Donahue and Assac:i ates 
Fred Prillaman . 
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Donohue 
Engineers & Architects 

STATION 

COMMENTS: 

SECTION 
LIMITS 

VOLUME COMPUTATIONS 

CLIENT BF/-tv/llrHRIP f/ARIJOft PAGE NO. / • 
NDR.tll E/f/D 

PROJECT Cl 11y D1111s10A1 Be~~OJECT NO. I l:JUS7 

DATE -'/i.vbJ BY 7,(}uJ CHECKED BY ?7 
C~RC~0- MATERIAL ________ _ 

DISTANCE ENO AREA 
TOTAL OF AVERAGE 

END AREAS END AREA 
VOLUME 

-lor,11. .. -
--

J6~307 CF· 

~ 8:l6 • 
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Photograph 
No. 

1 

2 

3 

4 

RP/BFIWINTH/AB7 

Description 

APPENDIX E 

PHOTOGRAPHS 

Placement and compaction of clay material. 

Adding moisture prior to placement of additional clay 
material. 

Leveling of clay material prior to placement of additional 
clay material. 

Finished clay division berm. 

E-1 
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• 
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NUCLEAR DENSllYTESTS FOR 
WINTHROP HARBOR 
CLAY DMSION BERM 

ZION, IWNOIS 

WET DRY 

DATE TEST RETEST STATION OFFSET DESCRIPTI( ELEVATION 
OEPTH OF DENSllY DENSITY MOISTURE PERCENT STANDARD PERCENT 

PROBE PCF PCF MOISTURE PROCTOR COMPACT 

06/0W92 18.12 117+00 CL GSC. 1.0 12 127.2 111.8 15.4 13.8 113.8 98.2 
06/02/92 18.13 119+00 5LT GSC 1.0 12 126.2 109.1 17.1 15.7 113.8 95.9 
06/03/92 19.01 121+00 5RT • GSC 1.0 12 128.6 • 111.3 17.3 15.5 113.8 97.8 
06/03/92 19.02 118+00 5LT GSC 2.0 12 124.3 108.3 16.0 14.8 113.8 95.2 
06/03/92 19.03 120+00 5RT GSC 2.0 12 125.3 106.9 18.4 17.2 113.8 93.9 
06/03/92 19.04 19.03 120+00 5RT GSC 2.0 12 126.5 108.2 18.3 16.9 113.8 95.1 
06/03/92 19.06 119+00 5RT GSC 3.0 12 127.2 108.5 18.7 17.2 113.8 · 95.3 
06/03/92 19.07 117+00 SLT GSC 3.0 12 128.6 111.0 17.6" 15.9 113.8 97.5 
06/03/92 19.08 118+00 5LT GSC 2.0 12 126.3 109.0 17.3 15.9 113.8 -95.8 
06/03/92 19.09 121+00 SLT GSC 2.0 12 125.4 107.6 17.8 16.5 113.8 94.6 • 
06/03/92 19.10 123+00 5LT GSC 1.0 12 125.0 109.5 15.5 14.2 113.8 96.2 
06/03/92 19.11 124+00 SAT GSC 1.0 12 125.0 105.3 19.7 18.7 113.8 92.5 , 
06/03/92 19.12 19.09 121+00 5LT GSC 2.0 12 126.5 110.3 16.2 14.7 113.8 96.9 
06/03/92 19.13 122+00 SAT GSC 2.0 12 125.8 109.1 16.7 15.3 113.8 95.9 
06/03/92 19.15 19.11 124+00 SAT GSC 1.0 12 125.1 108.7 16.4 15.1 113.8 95.5 
06/03/92 19.16 118+00 SRT GSC 4.0 12 125.7 108.6 17.1 15.7 113.8 95.4 
06/03/92 19.17 120+00 SLT GSC 3.0 12 126.7 108.1 18.6 17.2 113.8 95.0 
06/03/92 19.18 122+00 5LT GSC 3.0 12 127.3 112.7 14.6 13.0 113.8 99.0 
06/03/92 19.19 124+00 5LT GSC 3.0 12 127.8 109.1 18.7' 17.1 113.8 95.9 
06/03/92 19.20 117+00 5RT GSC 4.0 12 127.5 111.8 15.7 14.0 113.8 98.2 
06/03/92 19.21 19.18 122+00 5LT GSC 3.0 12 127.2 108.8 18.4 16.9 113.8 95.6 
06/04/92 20.01 117+00 5LT GSC 5.0 12 127.7 109.9 17.8 16.2 113.8 96.6 
06/04/92 20.02 119+00 SAT GSC 5.0 12 128.4 112.4 16.0 14.2 113.8 98.8 
06/04/92 20.03 120+00 5LT GSC 4.0 12 127.2 110.2 17.0 15.4 113.8 96.8 
06/04/92 20.04 122+00 5RT GSC 4.0 12 127.4 109.9 17.5 15.9 113.8 96.6 
06/04/92 20.05 123+00 5LT .GSC 3.0 12 125.6 108.7 16.9 15.5 113.8 95.5 
06/04/92 20.06 124+00 5AT GSC 1.0 12 128.2 111.1 17.1 15.4 113.8 97.6 
06/04/92 20.07 117+00 5LT GSC 5.0 12 126.5 111.1 15.4 13.9 113.8 97.6 
06/04/92 20.08 118+00 SAT GSC 5.0 12 126.3 108.1 18.2 16.8 113.8 95.0 
06/04/92 20.09 121+00 5LT GSC 5.0 12 126.7 109.7 17.0 15.5 113.8 96.4 
06/04/92 20.10 117+00 5AT GSC 6.0 12 126.8 111.7 15.1 13.5 113.8 98.2 
06/04/92 20.11 119+00 5LT GSC 6.0 12 126.9 111.6 15.3 13.7 113.8 98.1 
06/04/92 20.12 121+00 5RT GSC 6.0 12 126.0 108.6 17.4 16.0 113.8 95.4 
06/04/92 20.13 123+00 5RT GSC 5.0 12 125.5 107.8 17.7 16.4 113.8 94.7 ' 

06/05/92 21.01 118+00 SLT GSC 6.0 12 123.9 105.6 18.3 17.3 113.8 92.8 
06/05/92 21.02 21.01 118+00 5LT GSC 6.0 12 125.3 108.1 17.2 15.9 113.8 95.0 
06/05/92 21.03 120+00· 5RT GSC 6.0 12 123.1 105.9 17.2 16.2 113.8 93.1 
06/05/92 21.04 21.03 120+00 5RT GSC 6.0 12 126.8 110.0 16.8 15.3 113.8 96.7 
06/05/92 21.05 121+00 5LT GSC 6.0· 12 124.5 109.5 15.0 13.7 113.8 96.2 
06/05/92 21.06 122+00 5LT GSC 6.0 12 124.7 106.2 18.5 17.4 113.8 93.3 
06/05/92 21.07 123+00 CL GSC 6.0 12 124.2 106.3 17.9 16.8 113.8 .93.4 
06/05/92 21.08 21.06 122+00 SLT GSC 6.0 12 125.8 109.0 16.8 15.4 113.8 95.8 
06/05/92 21.09 21.07 123+00 CL GSC 6.0 12 124.9 108.9 • 16.0 14.7 113.8 95.7 
06/05/92 21.10 124+00 CL GSC 6.0 12 123.9 105.8 18.1 17.1 113.8 93.0 
06/05/92 21.11 21.10 124+00 CL GSC 6.0 12 126.0 109.0 17.0 15.6 113.8 95.8 
06/05/92 21.12 117+00 CL GSC 7.0 12 124.4 109.6 14.8 13.5 113.8 96.3 
06/05/92 21.13 119+00 CL GSC 7.0 12 124.4 104.9 19.5 18.6 113.8 92.2 
06/05/92 21.14 121+00 SRT GSC 7.0 12 126.1 108.1 18.0 16.7 113.8 95.0 
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NUCLEAR DENSllY TESTS FOR 
WINTHROP HARBOR 
CLAY DMSION BERM 

ZION, ILUNOIS 
I 

WET ORY 
DEPTH O_F DENSllY DENSllY MOISTURE PERCENT STANDARD PERCENT 

DATE TEST RETEST STATION OFFSET DESCRIPTI( ELEVATION PROBE PCF PCF MOISTURE PROCTOR COMPACT 

06/05/92 21.15 123+00 5LT SSC 7.0 12 125.5 108.8 16.7 15.3 113.8 95.6 
06/05/92 21.17 120+00 CL GSC 8.0 12 126.6 108.6 18.0 16.6 113.8 95.4 
06/05/92 21.18 122+00 CL SSC 8.0 12 125.1 108.6 16.5 15.2 113.8 95.4 
06/05/92 21.19 124+00 CL GSC 8.0 12 123.3 105.1 18.2 17.3 113.8 92.4 
06/05/92 21.20 21.13 119+00 CL GSC 7.0 12 127.0 109.2 17.8 16.3 113.8 96.0 
06/05/92 21.21 121+00 CL GSC 8.0 12 126.3 108.5 17.8 16.4 113.8 95.3 
06/05/92 21.22 21.19 124+00 CL GSC 8.0 12 125.0 108.0 ·17.0 15.7 113.8 94.9 
06/08/92 22.01 117+00 5LT GSC 9.0 I 12 127.0 109.6 17.4 15.9 113.8 96.3 
06/08/92 22.02 119+00 SRT GSC 9.0 12 125.2 106.8 18.4 17.2 113.8 93.8 
06/08/92 22.03 121+00 5LT GSC 9.0 12 125.2 106.1 19.1 18.0 113.8 93.2 
06/08/92 22.04 123+00 SRT GSC 9.0 

' 
12 124.1 105.7 18.4 17.4 113.8 92.9 

06/08/92 22.05 118+00 5LT GSC 9.0 12 126.9 109.7 17.2 15.7 113.8 96.4 
06/08/92 22.06 22.02 119+00 5RT GSC 9.0 12 127.3 110.9 16.4 14.8 113.8 97~5 
06/08/92 22.07 22.03 121 +DO SLT GSC 9.0 12 126.7 108.7 18.0 16.6 113.8 95.5 
06/08/92 22.08 124+00 SLT GSC 9.0 12 126.5 108.1 18.4 17.0 113.8 95.0 
06/08/92 22.09 22.04 123+00 CL GSC 9.0 12 128.0 110.2 17.8 16.2 113.8 96.8 
06/08/92 22.10 118+00 SRT GSC 10.0 12 125.1 107.6 17.5 16.3 113.8 94.6 
06/08/92 22.11 120+00 5LT GSC 10.0 12 124.2 105.4 18.8 17.8 113.8 92.6 
06/08/92 22.12 122+00 SRT GSC 10.0 12 125.7 108.1 17.6 16.3 113.8 95.0 
06/08/92 22.15 124+00 SLT GSC 10.0 12 126.7 109.4 17.3 15.8 113.8 96.1 
06/08/92 22.14 22.10 118+00 SRT GSC 10.0 12 126.2 110.0 16.2 14.7 113.8 96.7 
06/08/92 22.15 120+00 5LT GSC 10.0 12 125.7 108.5 17.2 15.9 113.8 95.3 
06/08/92 22.16 117+00 SRT GSC 11.0 12 126.6 108.6 18.0 16.6 113.8 95.4 
06/08/92 22.17 119+00 5LT GSC 11.0 12 125.2 109.9 15.3 13.9 113.8 96.6 
06/08/92 22.18 121+00 SAT GSC 11.0 12 123.3 105.1 18.2 17.3 113.8 92.4 
06/08/92 22.19 123+00 SLT GSC 11.0 12 125.1 104.9 20.2 19.3 113.8 92.2 
06/08/92 22.20 22.18 121+00 CL GSC 11.0 12 125.3 108.3 17.0 15.7 113.8 95.2 
06/08/92 22.21 22.19 123+00 SLT GSC 11.0 12 126.1 108.3 17.8 16.4 113.8 95.2 
06/09/92 23.01 118+00 SLT GSC 12.0 12 123.9 106.7 17.2 16.1 113.8 93.8 
06/09/92 23.02 120+00 5RT GSC 12.0 12 126.0 109.1 16.9 15.5 113.8 95.9 
06/09/92 23.03 122+00 SLT GSC 12.0 12 126.1 109.0 17.1 15.7 113.8 95.8 
06/09/92 23.04 124+00 5RT GSC 12.0 12 125.3 109.3 16.0 14.6 113.8 96.0 
06/09/92 23.05 23.01 118+00 5LT GSC 12.0 12 126.2 108.1 18.1 16.7 113.8 95.0 
06/09/92 23.06 117+00 5LT GSC 13.0 12 126.4 110.1 16.3 14.8 113.8 96.7 
06/09/92 23.07 119+00 SAT GSC 13.0 12 127.2 108.3 18.9 17.5 113.8 95.2 
06/09/92 23.08 121+00 5LT GSC 13.0 12 122.1 104.0 18.1 17.4 113.8 91.4 
06/09/92 23.09 123+00 5RT GSC 13.0 12 125.4 1'08.9 16.5 15.2 113.8 95.7 
06/09/92 23.10 23.08 121+00 SLT GSC • 13.0 12 125.5 109.0 16.5 15.1 113.8 95.8 
06/09/92 23.11 118+00 5RT GSC 14.0 12 124.8 108.7 16.1 14.8 113.8 95.5 
06/09/92 23.12 120+00 SLT GSC 14.0 12 126.8 107.7 19.1 17.7 • 113.8 94.6 
06/09/92 23.13 122+00 5RT GSC 14.0 12 126.6 108.t 18.5 17.1 113.8 95.0 
06/09/92 23.14 124+00 SLT GSC 14.0 12 124.5 109.3 15.2 13.9 • 113.8 96.0 
06/09/92 23.15 23.12 120+00 5LT GSC 14.0 12 127.0 110.8 16.2 14.6 113.8 97.4 
06/09/92 23.16 117+00 SAT GSC 15.0 12 124.0 109.0 15.0 13.8 113.8 95.8 
06/09/92 23.17 119+00 5LT GSC 15.0 12 126.4 108.0 18.4 17.0 113.8 94.9 
06/09/92 23.18 121+00 SAT GSC 15.0 12 123.8 104.7 19.1 18.2 113.8 92.0 
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DATE TEST RETEST STATION 

06/09/92 23.19 123+00 
06/09/92 23.20 23.17 119+00 
06/09/92 23.21 23.18 121+00 
06/10/92 24.01 23.19 123+00 
06/10/92 24.02. 119+00 
06/10/92 2403• .. ~ 120+00 
06/10/92 24:04 ' : ; 122+00 
06/10/92 24.05 • .. :- 24.02 119+00 
06/10/92 24.06 '.: 24.03 120+00 
06/10/92 24.07 • '.::.•, • 118+00 
06/10/92 24.08. ·: 119+00 
06/10/92 24.09 121+00 
06/10/92 24.10 123+00 
06/10/92 24.11 120+00 
06/10/92 24.12 122+00 
06/10/92 24.13 121+00 
06/10/92 24.14 123+00 

• 

NUCLEAR DENSITY TESTS FOR 
WINTHROP HARBOR 
CLAY DIVISION BERM 

ZION, IWNOIS 

WET DRY 
DEPTH OF DENSITY DENSITY MOISTURE PERCENT STANDARD PERCENT 

OFFSET DESCRIPTIC ELEVATION PROBE PCF PCF MOISTURE PROCTOR COMPACT 

5LT GSC 15.0 12 125.2 104.3 20.9 20.0 113.8 91.7 
5LT· GSC 15.0 12 126.5 109.6 16.9 15.4 113.8 96.3 
5RT GSC 15.0 12 126.2 109.2 17.0 15.6 113.8 96.0 
5LT GSC 15.0 12 129.8 114.1 15.7 13.8 113.8 100.3 
5LT GSC 16.0 12 125.6 106.7 18.9 17.7 113.8 93.8 
5RT GSC 16.0 12 124.2 106.7 17.5 16.4 113.8 93.8 
5LT GSC 16.0 12 126.3 110.6 15.7 14.2 113.8 97.2 
5LT GSC 16.0 12 124.3 109.0 15.3 14.0 113.8 95.8 
5RT GSC 16.0 12 125.5 109.9 15.6 14.2 113.8 96.6 
5LT GSC • • 17.0 12 127.0 110.0 17.0 15.5 113.8. 96.7 
5RT GSC 18.0 12 126.2 109.4 16.8 15.4 113.8 96.1 
5LT GSC 17.0 12 126.3 109.3 17.0 15.6 113.8 96.0 
5RT GSC 17.0 12 125.4 109.4 16.0 14.6 113.8 96.1 
5LT GSC 18.0 12 125.8 108.1 17.7 16.4 113.8 95.0 
5RT GSC 18.0 12 125.7 109.0 16.7 15.3 113.8 95.8 
5RT GSC 19.0 12 127.2 108.5 18.7 17.2 113.8 95.3 
5LT GSC 19.0 12 127.0 109.2 17.8 16.3 113.8 96.0 

• • 
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MILWAUK€€. WI 
LOS' ANG€L€S'. 01 
WAS'HINGTON. D.C. 

SEC Donohue, Inc. 
4738 North 40th Street 
Sheboygan, WI 

G1Le;s E:NGIN~e:RING Assoc1~TE:S, INC~ 

GEoTECHNICfi!L. GEo-EN\IIRONMENTtiL 

11No CoNITRuc110N Mt1T€Rlfi!LS- CoNs-ULTANrs-

11s W22350 JOHN~Ort ROIID. ru1T€ 111 / WIIUK€rnll. WI 53186 
414-544-0118. ~IIX, 414-549-5868 

June 24, 1992 

Attention: Mr. Jim Michaels 

Subject: QA/QC Laboratory Testing services 
BFl-Zion Facility 
701 Green Bay Road 
Zion, Illinois 
GEA Project No. lM-920436 

Dear Mr. Michaels: 

In accordance with your request, Quality Assurance/Quality Con­
trol Laboratory Testing has been performed on landfill materials 
samples submitted by your personnel from the above referenced 
project. The purpose of the landfill (clay) testing was to determine 
pertinent engineering characteristics of the landfill materials for 
verification of project specification compliance. 

'l'he QA/QC 
with applicable 
submitted for 
tests. 

Laboratory Testing has been performed in accordance 
ASTM Standards. Laboratory Testing for the materials 
this project consisted of performing the following 

1. Moisture Content (ASTM D2216). 
2. Dry Density (ASTM D2732). 
3. Grain Size Analysis (ASTM D422). 
4. Atterberg Limits (AS'rM D4318). 
s. Standard Proctor (ASTM D698). 
6. Falling Head Permeability (Flexible Wall). 
7. uses Soil Classification {ASTM D2487). 

The test results are summarized on the following test data summa­
ry report and the individual test reports are'appended. 

• 

• 

• 
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BFl-Zion Facility 
Zion, Illinois 
GEA Project No. lM-920436 
Page 2 

GEA appreciates the opportunity to be of continued 
this project. If there are any questions in regards to 
or if GEA can be of further service please do not hesitate 
any time. 

Very truly yours, 

service on 
this letter 
to call at 

GILES ENGINEERING ASSOCIATES, INC. 

~A'4~~ 
Shelley Hildebrant, Geologist 
Senior Lab Assistant 

/,.. /o/t~ ~ 
Don Mich, Geologist 
Laboratory Manager 

£)~~,LL-
Daniel B. Anderson, P.E. 
Const. Materials Dept. Manager 

Enclosures: Test Data Summary Reports 
Report of Grain Size Analysis 
Report of Proctor Test 
Report of P~rmeability Test 

JUN92\20/BU136/PAO 
M436L.RFT 
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REPORT OF FLEXIBLE WALL PERMEABILITY TEST 
ASTM DRAFT METHOD 

' • SAMPLE PREPARATION 

SAMPLE HEIGHT (L),in: 2.5 MEMBRANE TYPE: Latex, 0.025" 

SAMPLE DIAMETER (D),cm:7.24 PERMEANT FLUID:Distilled,Deaired water· 

. SAMPLE AREA (A),sq. cm:41.16 CONSOLIDATION PRESSURE,psi: 7 
B PARAMETER: 0.98 

.. HYDRAULIC GRADIENT (H),psi: 10 
> 

TEST DATA 

CLOCK TIME TIME (T) BURETTE CHANGE FLOW (Q) PERMEABILITY(cm/s): 

6-15,6-17 (min) lower upper- (ml) Q/T[0.0006L/A*H] 

4:05 500 1.7 1.6 1.65 1.lx l0E-8 

6:30 865 2.7 2.9 2.8 1.2 X l0E-8 

12:00 330 1.0 1.0 1.0 1.1 X l0E-8 

4:15 255 0.9 0.8 0.85 1.2 X l0E-8 

6:20 845 2.6 2·. 7 2.65 1.1 X l0E-8 

AVERAGE STEADY HYDRAULIC CONDUCTIVITY, K: 1 X l0E-8 cm/sec • 
SAMPLE CHARACTERISTICS 

MC pd P200 %Clay LL PL • PI Max. Dd Opt. Moist. 

14.6 119.8 85.4 34.2 25 13 12 ---- ----

MATERIAL DESCRIPTION SAMPLE LOCATION 

Gray ~ilty Clay Separation Berm Sample 9U 

Nl22+00 Lift 18 

Project No.: lM-920436 Remarks: 

Project: BFI-Zion Facility 

Client: BFI Waste Systems 

Date: 6-19-1992 Reviewed By: Don Mich 
•• 

GILES ENGINEERING ASSOCIATES,INC. Checked By: . 
Daniel B. Anderson,P.E. 
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REPORT OF FLEXIBLE WALL PERMEABILITY TEST 
ASTM DRAFT METHOD 

.. . ' SAMPLE PREPARATION 
··-.. ' 

SAMPLE HEIGHT (L),in: 2.45 MEMBRANE TYPE: Latex, 0.025" 
SAMPLE ·DIAMETER (D),cm:7.24 PERMEANT FLUID:Distilled,Deaired water 

SAMPLE AREA (A),sq. cm:41. 16 CONSOLIDATION PRESSURE,psi: 7 
~ B PARAMETER: 0.94 

.. HYDRAULIC GRADIENT (H) ,psi: 10 

TEST DATA 

CLOCK TIME TIME (T) BURETTE CHANGE FLOW (Q) PERMEABILITY(cm/s)= 

6-15,6-17 (min) lower upper (ml) Q/T[0.0006L/A*H] 

7:45 3645 7.4 s.o 7.7 7.5 X lOE-9 

6:30 865 1.7 1.7 1.7 7.0 X lOE-9 

12:00 330 0.6 0.7 0.65 7.0 X lOE-9 
.. 

4:15 255 0.5 o.s o.s 7.0 X lOE-9 
-- - a - . -~ -~-- --------- ·-~-~--- - - - ' - . 

6:20 845 1.7 1.7 1.7 7.2 X lOE-9 

• .. 
AVERAGE STEADY HYDRAULIC CONDUCTIVITY, K= 7 x lOE-9 cm/sec 

• . .. 

SAMPLE CHARACTERISTICS 

MC Dd· . P200 IClay LL PL PI Max. Dd Opt. Moist. 

14.8 118.5 87.4 33.9 26 14 12 ---- ----

MATERIAL DESCRIPTION SAMPLE LOCATION 

.. Gray Silty Clay Separation Berm Sample SU 

N121+00 Lift 11 
... 

Project No.: lM-920436 Remarks: 
Project: BFI-Zion Facility 

Client: BFI Waste Systems 

Date: 6-19-1992 Reviewed By: Don Mich 

GILES- ENGINEERING ASSOCIATES,INC. Checked By: 
Daniel B. Anderson,P.E. 
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REPORT OF FLEXIBLE WALL PERMEABILITY TEST 
ASTM DRAFT METHOD 

,. 

SAMPLE PREPARATION 

SAMPLE HEIGHT (L),in: 2.57 MEMBRAN.E TYPE: Latex, 0.025" 

SAMPLE DIAMETER ( D) , cm: 7 . 2 4 PERMEANT FLUID:Distilled,Deaired water 

SAMPLE AREA (A),sq. cm:41.16 CONSOLIDATION PRESSURE,psi: 7 
B PARAMETER: 0.98 
HYDRAULIC GRADIENT (H),psi: 10 

TEST DATA 

CLOCK TIME TIME (T) BURETTE CHANGE FLOW (Q) PERMEABILITY(cm/s)= 

6-12,6-17 (min) lower upper (ml) Q/T[0.0006L/A*H] 

-
4:05 500 1.4 1.3 1.35 1.0 X lOE-8 

6:30 865 2.1 2.2 2.15 9.3 X lOE-9 

12:00 330 a.a 0.9 0.85 9.7 X lOE-9 

4:15 255 0.7 0.6 0.65 9.6 X lOE-9 

6:20 845 2.1 2.1 2.10 9.3 X lOE-9 

AVERAGE STEADY HYDRAULIC CONDUCTIVITY, K= 1 X lOE-8 cm/sec 

SAMPLE CHARACTERISTICS 

MC Dd P200 IClay LL PL PI Max. Dd Opt. Moist. 

14.6 121.0 85.4 35.8 28 14 14 ---- ----
-., 

MATERIAL DESCRIPTION SAMPLE LOCATION 

Brown Silty Clay Separation Berm Sample 7U 

Nll7+00 E93+75 Lift 15 

Project No.: lM-920436 Remarks: 

Projec;:t: BFI~Zion Facility 

Client: BFI Waste Systems 

Date: 6-19-1992 Reviewed By: Don Mich • GILES ENGINEERING ASSOCIATES,INC. Checked By: 
Daniel B. Anderson,P.E. 

- .._ .•• j;y ..... - - _.... ... ~ •-<..,;;-- 7·· ·-,.,..~·-· -•""~........---.~~---(i'_~, -~e":_- __ .,-.......,~,t;: '._Jr-.. .,,:·~-~ ............. ~_ ~ .... -~--~-~s--. -- . ~ -,_ 
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• ~~~y 0: ~~ -~RY ~L RES~~. • 
ZION lU>i' 

a.B.A. Project Ho. lM-920436 

SAMPLB LOCA!l'IOH IN SJ'l'U CRAIHSIZE A'l'TERDBRQ LIMITS NDISTUllB-DBNSITY.IIELATIOH. 

ID HO, 

MOISTUIIE DRY UNIT P200 CLAY LIQUID PLASTICI'l'Y uses MAXIMUM Ol"l'IMUM PBRHBABILI'l'Y 

CCti'HRT WEIOBT ,,, 10.002111111) LIMIT INDEX cuss. DRY DBRSITY MOIS'l'UIIE (cm/al 

(\) (p,c.f,) (\) (\) '(') (p.c. f, I ,,, 
lR Call 1 15,1 --- --- --- --- ·--- --- 120.& 11,7 ----

2R Call 2 11.7 --- --- --- --- --- --- 113.8 14.0 ----

1U 117 ♦00 Bast Bdga 13.0 122.7 84,1 30.9 28 1l CL ---- -...... 5 x lOE-9 

2U 122♦00 Wast Edge 11.7 125.7 82.6 31,4 28 13 CL ---- ---- 1 x lOB-8 

3R 117+00 East Edge 12.9 --- 82.8 34.2 29 14 CL 120.5 13.2 ----

4R 122+00 Wost Bdge 13.4 --- 80.7 28.9 26 14 CL 122.5 12.1 ----

SR Nll6+00 E93+75 Lift 4 15.2 --- .. 86.5 35.6 26 12 CL 120,6 12.7 ----

lU Nlll+OO E9lt75 Lift 5 13.9 --- --- --- --- --- --- --- --- 9 x lOB-9 

6R Hll2+00 B9J+75 Lift 6 14.l 114.4• 8].6 ]2.0 25 12 CL 120.4 12.4 1 x lOE-8 

4U H115+00 B9l+75 Lift 6 13.1 119.2 ea.a 29.7 27 14 CL ---- ---- 2 x lOB-8 

7R Hll&+iO E93+75 15.8 --- 83.7 32.6 26 ll CL 121.0 12,1 ----
' 

SU HlOB+oo B9l+75 Lift 8 11,1 --- 80.9 31.5 26 13 CL ---- ---- 1 x lOB-8 

• Ramolded Density 

High 

Law 

Mean 
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SAMPLB 

ID NO, 

6U 

BR 

91\ 

lOR 

au 

7U 

9U 

LOCA'ZIOH 

N116+50 B93+75 Lift 9 

R109+50 B93+75 Lift 10 

Borrow Sita 

Bonaw Pit Hl19♦00 Lift 11 

H121♦00 Lift 11 

H117+00 B93+75 Lift 15 

R122t00 Lift 18 

* Remoldad Danaity 

j 
:i 

High 

Low 

Mlliln 

• 

MOIS'l'URB 

CON'l'BNT 

(I) 

13,3 

15.8 

19.8 

15.6 

14.8: 

14.6 

14.6 

19.8 

11.1 

15.5 

SUMMARY OF QA/QC LABORA'l'ORY 'l'SST RESULTS 

ZION JU>F 

O.E.A. Project No. lM-920436 

IN SITU GRAINSIZE A'l"rERBERO LIMITS MOISTURE-DENSITY RELATION, 

DRY UNI'l P200 CLAY LIQUID PLASTICI'n' uses MAXIMUM OPTIMUM PERMEABILITY 

WEIOH'l' ,,, (0.00211D11) LIMIT INDEX CLASS, DRY DENSITY MOISTURE (cm/a) 
(p.c,f,) ,,, ,,, (\) (p.c.f.) (\) 

--- --- --- --- --- --- ---- ---- 2 x lOE-8 

--- 84.2 33.9 27 14 CL 122.8 11.7 ----

--- 68.0 24,0 26 11 CL. 118.8 13.5 ----

115.8• 88.6 35.9 26 13 CL 121.9 12.5 7 x lOE-9 

118.5 87,4 33,9 26 12 CL ---- _ .. __ 
7 X lOE-9 

121.0 85,4 35.8 28 14 CL ---- ---- 1 x lOE-8 

119.8 85,4 34.2 25 12 CL ---- ---- 1 x lOB-8 

125,7 88.6 38.0 29 14 122.s 14.0 9 x lOE-9 
114.4 68.0 24.0 25 11 113.8 11.7 1 x lOE-8 
120.1 78.3 • 31.0 27 12.5 118.2 12.9 9,5 X lOB-9 

• ........ ·-..... ·------- .. • 
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100 

90 

GRAIN SIZE DISTRIBUTION TEST REPORT 
C 

YI 

C: ... 
•N 

C C ' - - .. I 
11'1 N ., 

•• S: 
C - .,. 

' .. tn 

. . 
.s !; 
N m 
~ c,\ 

151 151 
:; .. • ~ 

151 ..,. 
• ; 151 151 

.,. 151 

.. N -. 

801 111:11:IE I: I: 1'11111'1 1 ~]II . · ! 11:1111:I I: 1 HIN 
70 • • I"\ ' ' ' " " ' ' ' 

Q: ! : : : : . ~ 
z : : : ; : : : ; : : : : : "' ' LLl . . . . • • • • 

1-1 60 · · · · : · • • ' • : • .,. 

.. : : : IN i :: I i I • I l i l ! i J ! ! ! ~~ 
a. . . . = • • • ~I 

301 111:11:1 I: I: f : l:llll l:I I • 11•~ · , . . I 11:I I I I :I I : I ,, I I" I I I I . ., "' I 1111 I I 
"'-, 

20 I • 11 r I I 'I [ I • r • l"I I I I r I I I I l"I I I I ·1 I • I ·11 l"I I I I I I 111 I I I I I I I 

10 I 111: I I 1 1: I : t 1:11 II I: I I I I 1:1 II I :I I : I :II 1:11 I I I I 1111 II I I I I 

0 I • 111·1 I ·I I· I !: 1·1111 I· I 11·11 ·111·1 JI I 1111 I I 

200 100 10.0 1.0 0.1 0.01 
GRAIN SIZE: - mm 

iTestl~+ZSI Y. GRAVEL IY. SAND I Y. SILT 
• I 2 I 0. 0 I 2. 3 I 13. 6 I sa":-2 

NM LL PL PI 

•I 13.0 28 15 13.0 

MATERIAL DESCRIPTION 

• Gra~ Silt~ Cla~ wlth Sand 

Project No.: 1M-920436 

Project: BFI-Zicn Facilit~ 

Client: BFI Waste S~stems 

Date: 5-21-92 

Sp. Gr. 

2.7 

Y. CLAY 
:30.9 

060 

• 1-u 

Giles Engineering· Assoc., Inc. 

uses 
CL 

D3121 D10 

0.002 

SAMPLE: LOCATION 

Remarks: 

Figure No, 

0.0 

AASHTO 

cc Cu 

' 
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GRAIN SIZE DISTRIBUTION TEST REPORT 
! 

C C C: 

• N • •- - -
.,5.,5~.5.-NCZI 151 ISi 151 ISi ,1 

I'''.-,... N .. \0 .,.N 

100 ':' ~ ~ ~ ~ m . ~ • • :• ~ ~ ~ • 

i: -
o I ■ o ■ • • o o • o • 

: : : : : : : : : : : : : 
: : : : : : : : . : : : 

90 : = • = = = = = = 

80 

70 I: " 
O! : . I ~ 
Li.I : : : I :f I I~ 

~ 60 : i ; ; '-~ . • " 
>-- : : : : "'-

z: 50 , : 1 : : : "' 

~ : : : : ' : : . . : : ; • 
W 40, • ; ; : : ; ; : • ; : ll 7 

a. ' . . . ' : ' : • : " , : : . · : : : : lliL I 
. : . • • 1'L. 

301 111:11:11:l:I: :f:lllll·I : ll"NJ, 
. · ' · • I I I l:1 I I I " . . . :I :, I: I :II 1:11 I I 1 1 · . 111 I I I ~-, 

~ 
20 I : 111.1 I ] L I . 1. I.I I I I L I I I I U I I I .I I · I .I. 1111111 I 11111111 I f 

10 I I I[ 11 ] [ I : I. I. I l II I: I I I I 1:11 I I :I I I :I I 1:1 I I I I I 111 11 I I I I I 

0 I I I ti t !'I I I l"I "I I l"I I 11 

200 100 10.0 1.0 0.1 0.01 
GRAIN SIZE - mm 

Test IY.+75 I ~ GRAVEL I ~ SAND I ~ SILT 

•I 4 10.0 I 1.7 I 15.7 I 51.2 

NM LL PL PI 

•I 11.7 28 15 13.0 

MATERIAL DESCRIPTION 

• Gra~ Sj lt!:J Cla~ w1th Sand 

P~oJect No.: lM-920436 

Project: BFI-Zian Facilit~ 

Client: BFI Waste S!:Jstems 

Date: 5-21-92 

Sp.Gr. 

2.7 

Y. CLAY 
31.4 

D60 

e2-U 

Giles En9ineering Assoc., Inc. 

uses 
CL 

D90 D10 

0.002 

SAMPLE LOCATION 

Remarks: 

Figure No. 

0.001 

AASHTO 

Cc Cu 
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-----

GRAIN_SIZE DISTRIBUTION TEST REPORT 
.!: 

• N • ,5 ~ !: 
~-=~-=•Nm 151 mm m fl 

I '- ,, ,r .,. N ~ I.ti .t N 

100 ~ '." ~ ~ ~ ~ .. CTI • • ~ ~ -;- -;- ~ 

C 

: : : : : . . : : : : : 
: : : : : : : _......__ : : : : : 

90 = = : = ' = • = ' 

~-; 
80 I 111:11 :I I: I: I: 1:11111: I I ·I 11:1111 :I I: : ~ I I 11111 I I I I I 

., - I' 

70 ~ 
~ : : : : ..... 
~ ; 1 1 ! -,~ 
1-4 60 : : = : i"-. 
la. • : : : 1: '-1 

: : : 1: ~ 

~ : : : 1: 

Z 50 : \ 1 
I 

uJ : : 1: 

u : o: . . "-,I. I 
u.J40 ; ; 11',. I 

a. 11 ,, 

30 ~ 
i • 

20 = 

10 I 111: I I :1 £ I : E 1:11 I 11: I I I I 1:11 II :1 I : I :111:1 I I I I I 111 I I I I I I I 

0 I 111'1 I ·I 1· I 1"111 11·1 ·111·1 1111 

200 100 10.0 

ITest 1~+75 ~ GRAVEL J ~ SAND 
•I 3 10.0 2.3 I 14.9 

NM LL PL PI 

., 12.9 29 15 14.0 

MATERIAL DESCRIPTION 

e Gr-a~-Br-own Silt~ Cla~ with Sand 

Project Na.: lM-920436 

P~oJect: EFI-Zlon Facllit~ 

Client: BFI Waste S~stems 

Date: 5-21-92 

1.0 0.1 0.01 
GRAIN SIZE: - mm 

~ SILT ¾ CLAY uses 
48.6 34.2 CL 

Sp.Gr-. D51a D30 I° D10 

2.7 0.001 

SAMPLE LOCATION 

e9-R 

Remarks: 

Giles En9ineering Assoc., Inc. 
Figure No, 

0.0 

AASHTO 

Cc cl.! 

' 
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GRAIN ·SIZE DISTRIBUTION TEST REPORT 
C 

,N 
C &: C 

c .=!:~.5,..Nm a m ,1 
100 ~~:.,_l"T'T."ffl,..,..-:Nr-T."!~~---~~~-r.r~TT"l'"'T-"":T""""1r--r;_-n~~T"T""~:~~;:-'-,-__ ~:,-r-T~='r-T-T"'"T-r--r--,-M"T".,....,...-,--,---,----, 

:~: n.itt+,;,o;.+..i.. ___ 1_ 

90 J-.;...-W-J+W~~-4-~#.f--4----I=~~~.J.i.d----Jl-W-tW--t-~-U-i-W--+~W~ ;-N 
• ~~ 

80 t----++f-H-t-+--+----+-----H+t-t-t:--t----1~+---H++-t-+--t--+---+--+.~+-+--+-+-+---++-++++-+-+-+-~ 
: ,~ 

70 l-----+4...++-l-+-4...._,l----'-f-t-+++-t-+-+--+--H.:+-HH--:,l-+..-+---:+t-+:+-l-+--',lk-+-+--+++-H-+-t'-f.--+---I 

5 ~~ 

~ 60 ,-....---,H-f.,~~--t--~-----~T"Ht-fi'"1'-1r---t--t"t't""H--t-if'"-1-i......-t------t1HTt-t-"1"'-t-l ''""""i"l~----t-H-t--t-t--t--t---+----1 

~ 50 ----l--l!--.+---+-+;+++-ti-+;-+--1-------..----------+--"---+-+--+---+-----◄ 
w u 
~ 4 0 1---!---,1++.-1-M~-++-➔------+-➔-++t-lH!-+-i-+--t+.+-1-Ht-,t--~,-.+---tH+.+-+-+--+-+--+---++++'~~+-+---+-------I 
~ 

~, 
30 t---,----,H+il-H-t.--t-!--t.----t.tt-t+-r-+-+--+--Htt-i~t--+-:-it----.li++.i4-t-+-+--+---+++++-+-+'---+=~~---I 

20 t-:--H-t:-~t-t.-~-+.---:--tttt-lH:-1-i-t--t1:t-H--~-+-,--+--:+1+.+-+-+-+-t-+--++++++-+-+---+-----I 

10 t-:--t++.-t--t-,H:-~-+.---:--tt-H-tH:-+-i-t--H:+-1-Hi-:+--+-,--+---+t+.+-+-+--t-+--+---+++++-+-+-+--+-----1 

0 ........,_ ........ .......:i...a:.. ............... _...;. ................................ ..._..___....._ .................. """"-';........,...--:.&.1u.:..,&,..1... ........ ..___.___ ........ ...._ .......... __.___._-.J 

200 100 10.0 1.0 0.1 0.01 0.0 
GRRIN SIZE: - mm 

Test ~+75 % GRAVEL Y. SAND I Y. SILT Y. CLAY uses AASHTO 

• 5 0.0 4,2 15.1 51.8 28.9 CL 

NM LL PL PI 

• 13.4 26 12 14. 0 .... 

MATERIAL DESCRIPTION 

• Gra~-Brown Silt~ Cl~ with Sand 

PraJ~ct No.: 1M-920436 

Praject: BFI-Zian tacilit~ 

Client: BFI Waste Systems 

Date: 5-21-92 

Sp.Gr-. 

2.7 

• 4-R 

Giles Engineering Assoc., Inc. 

0.002 

SAMPLE LOCATION 

Remarks: 

Figure No. 
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• 

• 

•,. 

.. : 

I, 

GRAIN SIZE DISTRIBUTION TEST REPORT 
~ 

• N C !; = 
C C '- C ISi ISi 

---:-~~~"" ~ RI '1 ti :RI 
100 

n~-mmrrrN1-1r-1mr-T~-,mm-nr·r,;;;;;;;f·::~ij·:Q::Q.JI·T-1·ITTI·rrn11-1rnnTT1-l 
-~~""""--

90 1-,--+++.+++-+.-+-~,--.,.....-+++-1-+-t,-+--+--+---+il++++-+-+-,--+-..._,,d-++.+-1-+--+-+--+---++IH-+-l-ll-+-+---I ......... 
• ~- .... 

• """', 
80 ........ -++E-+++-+.-+---t----l'+H-+-t-+--+---+---+il++++-+--t----+--~++-11-+-~+-+---++1H-+--+-i~-t--i 

"'\ 
70 1-'--+++-+-t-+-+-+---+------i-++-t---+--+----+t++-+-t--+-_..-+----------------------

~ 60 J--;,-++,j;+4--~~.;......f---.;......f,1-+-t-+-t....+--+--+---+ii-+-+-++ ....... +-.--+--...++,+;,+-1-+--+-+--+'---++-+--+--1-_.,_--1--.......... ---1 

Li.. 
, 

: l 

~ 50 i---;,.--.+-+-it-ii--+...-t--..++-1-+-f;-+--+--+-------...----1-1----1---+---.++.i-+•--------

~ 1: : , .... 

f5 40 i-,.-+++.++-+-+.-+-.,........l;,__.,........+H-t-+...+-:+--+---+-lio++++-+-+.-+----<-H--l+HH-+-f--+--+H4--1--+·~ ll'-~-+----1 

~ ~~ 

30 ~-+++.++:t--t-+-'!'""'+.,-~+H+-+!--t---+--+---+i~+-t-+-~-+---:-++~1-+-+-t-+---+H++--+-i~-~-'-~~ 

20 i-,---------➔---➔-----------------++-r.H----t--t---+H-t-t--+-t ___ _ 

10 _,. .......... ______ -➔---➔-++-t-t-+---------------------t--lt-+---+++-t-t-.........i ___ _ 

0 ........a._......,......,_ ................. ___ ...._. __ ....._ _____ __._. ................ _._....__.__-'-'-'-....,._......,_....__...._ ___ ......... _._._........_.~-..._______. 

200 100 10.0 1.0 0.1 0.01 

GRAIN SIZE - mm 

Test ¾+75 ¾ GRAVEL ~ SAND I ~ 5 IL T ¾ CLAY uses 
• 3 0.0 0.7 12,8 50.9 35.6 CL 

NM LL PL PI Sp.Gr. Dg0 

• 15. 2 26 14 12.0 2.7 

MATERIAL DESCRIPTION SAMPLE LOCATION 

• Gr-a~ Silt~ Cla~ •Sample Ne. 5-R 

Project Na.: 1M-920486 

Project: BFI-Zlan ~acilit~ 

Client: BFI Waste S~stems 

Date: 6-8-92 

Giles Engineering Assoc., 

Remarks: 

Inc. 
Figure No. 

0.001 

AASHTO 
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GRAIN SIZE DISTRIBUTION TEST REPORT 
,: 

•N -~ .!.= 
C ,!:_5~_!:.,.NCD ISi ISi ISi !! ,..,Nliil 

I '- '-'- "' _. N "" -

100 .-,,~a.-....,.,,m.,...,..TN~ .. ,-r~ .. ~~:-~ .. ~~:T"T"1r-r-1 •• a:,-i-r·--ri~·TT"r":T·~~·~-~·l'T"T':'·T"T""l'"""T-r"-,.--,.TT"T"'"T""T-r""~-r---, 

:-""'""'....__ r--~~ 
90 t---:---++f.+++-F.-+-:-t:--:-t+t,1-+-1-:-+--+----t---+iH-t-t-t-+-+--:""'l""'-:~tt+.H-t-+--t--+---+++t-H-+--+----t----1 ,. 

i • - • 
80 i-,...;.--1-++H-'+-t---t-,,-+---'---1'4++-+-t-+-t-+---H+-1-t-t---t--t-----1----t-H·~·~~~'lt-t-t--+---+++-t-t-t--t---+--+--~ 

i ~, 

70 1-,:.-,f,W+"'--'l-f-+---f'---f...+-i~i:-+--+--+---Hlaf-+-++~+----+---:++.+:-+-,i-+-+-~~..,...+,---+++-++-+-+--+--+-----4 

~ ~, 
3 60 i--;.-+H++-.;i,,--t-+-----t'-.;....f.++l~i:-+--+--+---Hi;H-+-t-+-+-----+---++-t-Ht-t-+-t--+-~-+H-t-t--+-t--t-t----1 

~ ~~ 
~ 50 1---+-+M!+"'-.....➔.-+-~-~~1-+-1.....+--+--+----+-1~+-+-;+-+-;--+--...++~t-t-+-t--+--++'l ... -+-l~-t----1 

w 

5 40 ~--
a. l---!---H+.t-+-;t-t.---,......~.......-ttt-t-t-to-,t--t---t----H!rl-++-!r-t~---+t-H~t-+--t--+----+H-H-+""'"~"---+-----1 

30 
'--,. 

20 l-,--+H-++-+-+.-+--,-+,--,-+++-11-+-1i,-+--+--+----+-1e+++-++-+-,--t---+++-Ht-t-+-t--+---+H4+-+-il---f-t----l 

10 ~-++-E++-+-+.-+-.;......+,--,-+++-11-+-1.,...+--+--+----+-11++-+-+-+-~-+---++~t-t-+-t--+---+H-++-+-1~-t-----l 

0 ........ _ ................ ..__.,_....__. _ __. ................. _ _.__._ _ ____,......._ .......... __ ......._ __ """""".......,_.._...__ ........ ...___ ............................... _ ........ ___. 

200 100 10.0 1.0 0,1 0.01 

GRAIN SIZE - mm 

Test Y.+75 ¾ GRAVEL ~ SAND ~ SILT ¾ CLAY uses 
• 6 0.0 0.0 16.3 51.1 32.6 CL 

NM LL PL PI Sp.Gr. 

• 15.8 26 13 13.0 2,7 0.001 

MATERIAL DESCRIPTION SAMPLE LOCATION 

• Gra~-Brawn Silt~ Cla~ with Sand •Sample Na. 7-R 

Project No.: 1M-920486 

Praject: BFI-Zion ~acilit~ 

Cl lent: BFI Waste S~stems 

Date: 6-8-92 

Giles Engineering Assoc.~ Inc. 

Remarks: 

Figure No. 

0.0 

AASHTO 
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• 

• 

• 

GRAIN SIZE DISTRIBUTION TEST REPORT 
C 

90 L-illl.Lll-W-t-i...]-ill.il-l--l----=l~~..L.;J_~U.U..U....W--!--..U.UllW---'----J 
i ~N 

80 i--,...;------+----+-........,++--1-+-t--+----+----+-+--t-._ __ ~·~-~~--------+---t---t--~ 

; 'II --

70 • ~~ 
~ ~~ 
~ 60 i--;.-~++-;j--f;-i-.......j:-~;+,Hl-+-l--+--+---+---+i;+++++-+----+---....++~t-+-+-+--+ ... ~--++++-+-+-+---+--+-----4 

~ 50 J---;.-+++.++-~--+-..-➔.--;--l.++ll-+-l-H---+--+--+IH-+++-+-++--+----;+++.-Ht-+--f--+--+-'\_-Art-+-t--+-if---+--11----1 
~ ~-

~ 4 0 ..._-+++.++-+-+.--+-..-!,-..-t.++11-+-li.--+--+---+---+►.++++-++-+....-+---...+++.+-it-+-+-+--+---H-1-+-t-~~ ....... --11----1 

~ 1, 

30 
~..._ .. 

20 t--,,-H+.++-+--+.--+-,-+.-.,....➔.+Hl-+-l-,-+--+---t---+,t:-t+++~-t-:--+----.t++:HH-+-+--+---ttt-t-+-t-t----t--11-----t 1 

10 t--,,-+++.++-,1,-+.--+-......t.,.,...,-,,....➔.++-1-+-1-,-+--t--t---+,t:-t+++~-t-:--t---.t++:HH-+-+--+---ttt-t-+-t-t----t--l----1 

0 '--'--A.U:.~;a.....,a_._:......,_.;.....,;....., ........ ~_.__,__ _ _._........._ ............... _.__ ........ _-;-u-.a.;.a,...i ....... ,.__.___.___ ................ ..._.___._____. _ ___. 

200 100 10.0 

!Test %+75 ~ GRAVEL ~ SAND 
• 5 0.0 1.6 17.5 

NM LL PL PI 

• 11.1 26 13 13.0 

MATERIAL DESCRIPTION 

• Gra~ Silt~ Cla~ with Sand 

Project No.: 1M-9204S6 

Project: BFI-Zion Paci lit~ 

Client: BFI Waste S~stems 

Date: 6-9-92 

1.0 0.1 0.01 
GRAIN SIZE: - mm 

~ SILT % CLAY uses 
49.4 31. 5 CL 

Sp.Gr-. 

2.7 0.002 

SAMPLE: LOCATION 

es-u 

Remarks: 

Giles Engineering Assoc., Inc. 
Figure No. 

.0.001 

AASHTO 
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• 

GRAIN· SIZE DISTRIBUTION TEST REPORT 
•N 

~!~-5 ... N,m, ISi NISI ,..m Gil ~= C: - 1 '- ..- .-t I .,. N 

100 r~=---mffltrrN1~-rr~1fflr-T~1Tfflmrr~MF•·:;;;;:r::□·TTn·,nr--r·rrr·rrn-r7-7rn77n-T---r-7 
~ n"'~ ... """--

90 ~-~~:i--E-+-.;.-f:-.;.....!;++t-+-1:-+--+--+--+t:+++++-+--~·,...--=--=+++.+-H-+-+-+---++-1+-+-+-+--,l--+---I 
~--

·'"' .. 80 i--:.-"'-++++-+--'-+ ......... :-...~~t-+-~-+--+--+++++-+-+-+--+----+t++-~-+-+--+---++~-+-+-t-+-----4 ", 
70 ....,____-M1:++-'l--f--+-......... --..:....ti:++-t-+-l-'-+-+--+---+++++-+-+-+--+----+t-t-+-+-+--+-~~-.-.--+-++tH--il-+-+--+---t 

5 ', 
~ 60 f-------++i;+++-t-+ ......... ----.......-tH+t-+-t--t--t--+---+M-t-+-++-......... -t-----tt-H-t-t--t--+--+-~-H-H-t--t-t---1t---t-----t 

~ \ 
~ 50 1-+-++1;++~--+-~-......-IH-+-H-,~-t--+---+-t+t++-+~++=-1---+t+-r-t-t-t--t--+--+--+Hl~-f-+--,t--+------t 

w : ~~ 

~ 40 ~ · "I\. 
0.. i--,-----iH+.-te+-<t-t.--t-<--1<---""i!'HH-t--r--t-t---i"---t'l<H-t-t-<T"""'l-,.....t---H-t°"'H-f-+--t--t----t-t-H-t-...,....,llo::..,._-r,---t--1 

30 >----+++.-+++➔--~-!.-~tt+H-1~-+--t--+r.t-t-H~+-,.-t---:-ttt'!'t--t--+--t--+--+--+t-t-t-t-+-t~-+'--1 

20 t-,,-+H++~--+--,-+,-.,....-ti,++-t+-~-+--+--+~+-++-+-:--t----,t++.+-t-+-+-+--+---H-H-t-f-+--1t--+------t 

10 ~-+-+++++-f--+-.;........+'-..;-t.++-t-+-i,,-+-+--+--+-~+-++-+-:--f----,f-1-++-t-+--+-+--+---++t++-+-+-ll-+------t 

0 ..___........_ ........ _....__.____., ___ ___. ......................... _.___... ___ ......_ __________ ............... ___ ...._......_ _ _._._. .......... _..___,..__._____. 

200 100 10.0 1.0 0.1 0.01 0.00 

GRAIN SIZE: - mm 

Test ¾+75 ¾ GRAVEL :,. SAND I ~ SILT :,. CLAY uses AASHTO 

5 0. 0 0.0 15.8 50.3 33.9 CL 

NM LL PL PI Sp.Gr-. 

• 15.8 27 13 14.0 2.7 

MATERIAL DESCRIPTION 

• Gra~ Silt~ Cla~ ~ith Sand 

Project Na.: !M-920436 

Project: BFI-Zicn Facll!t~ 

Cl lent: BFI Waste $~stems 

Date: 6-8-92 

SAMPLE LOCATION 

•Sample Ne. 8-R 

Remarks: 

Giles Engineering Assoc., Inc. 
Figure No. 
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• 

•• 

• 

GRAIN SIZE DISTRIBUTION TEST REPORT 
C 

C: c .. 
C -

100 YI 

• • N 
C C '-- - .. 

Cf'I 1\1 ~ 

C m - .. N 

' ' ' ... IIJ .. rq 
1B • ' fl! • • 

~ I 
... 1\1 • • 

90 

80 

70 

·-----N : : . . . . . . 

Cl! 
L,J 

~ 60 
LL. 

~ 50 
L,J 

; 

u 
ei 40 

; 

Cl. 

30 

20 

10 

0 
200 100 10.0 1.0 0.1 0.01 

GRAIN SIZE - mm 

Test ~+75 % GRAVEL ~ SAND % SILT I % CLAY uses 
• 2 0.0 0.0 32.0 44,0 24.0 CL 

LL PL PI Sp.Gr. 

• 19.8 26 15 11. 0 2.7 0.005 

MATERIAL DESCRIPTION SAMPLE LOCATION 

• Yellow-Brown Silt~ Cla~ with Sand •Sample Ne. 9-R 

Praje~t No.: lM-920436 

Project: B~I-Zion ~acilit~ 

Client: BFI Waste S~stems 

Date: 6-15-92 

Giles Engineering Assoc. 1 Inc. 

Remarks: 

F'lgure No. 

AASHTO 

0.001 
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GRAIN SIZE DISTRIBUTION TEST REPORT 
C 

C 
• N ~ ,! ,! 

C!~_!:lllf'NCD St B C51 cs, !! 
100 UI ITI I ' ' ~ :; ; ~ • :: :e 

r-rrrrrNr1 .. T .. l
111
7 .. lITTTTrrr-fflf1:ij::i::r=-1·rrr·rrrrr-11111n11-1 

-----...; 
90 1-'---.:1-++-1-+-lt-+.-~----+-___,;---+-1++-+-+--+-t--+--++++-+-+-+--H-+---,l"l!Wi:l-+-+--+--+-+---+H-+++-f-+---+---1 

'!I 
:llii~ 

80 l---'---l+H-+-+-+-+--+-----H-+-+-+-1~-+--+--+H-+-t-~--t-:--t---tt-t-++-+~-'1k--+--+----ll+H'"-t-t"-t--t--+---t 

: ~~ 

f5 7 0 i-----~I-Ht--1'--+-'-i'---'-+t++-+-t--t--t---t----tfl-t--t-t-t---t------t----HH-t--t-t---t--t--.... ,~-t-t-tT-t-t--t--t---i------t 

~ 60 ~--i~~~ ...... -i--------+f++-+-+---+-t-+--+-+-+--++-+--t--~;....i..--;+-l~+-+--+-+--+-~.++t-+++-f-+---+---1 

~ 
Ill~" 

~ 5 0 1---+-t+i;-t-f-;t-f;--t,-;,-+,--i,.....f.,1H++-+.-t--t---t---1-t!t-t--t-~---t--i---t--~H;+-1-t---t-+---t---t-t1--t''ll:'T-t--t-"-i-----t 

w 
~ 

~ 40 ,_____I-M;.~l-➔.-_....,.-+--,-+.-1++-+-+.-+-t-+--+++++-+-+-+--......+--......+1f+.+-+-+-+--+-+---+H-+++'-+ ... ~--+---I 

~ 
~~ ....... 

30 ~-1++.-1-HH!-~-➔----+.-1++-+-+.-+-t-+--++.+-++-Ht---H~----#i
r-t;+-+-+-+-+--+--+H-+++-t-+---+--t 

1 
20 1--1-H-1-+--'!i-i;..~-1-----+-1++-+-+-+-l-+--+++-++-1-+-+---+---+l++-+-+-+-+---+--+H+++-+--+-+--I 

10 t-'--H+.t+:t-+.--+-,-+.---::-+.IH+t-r.--t--t---t--++.-t-++-i-=t---t-:-t-------:t-lH-:t-+-t--t-+---t--+H-t-t---t-t~-t---1 

0 L--:._u..i;.......,__r.-i:......z...;.__.__.: ........ __._......,__,.__,.._.,___......_ .................. .....,__;__._ _ _...,....._ ......... .J..,_.,__...___ ............................. __.___., _ ___, 

200 100 10.0 1.0 0.1 0.01 

GRAIN SIZE: - mm 

Test ¾+75 ~ GRAVEL ~ SAND ~ SILT % CLAY uses 
• 1 0. 0 0 . 0 11 . 4 52 . 7 35.9 CL 

NM LL PL PI 

• 15.6 26 13 13.0 2.7 

MATERIAL DESCRIPTION SAMPLE LOCATION 

• Gra~-Brc~n Silt~ Cla~ • Samp 1 ~ Ne. 10-R 

Project No.: 1M-920436 

Project: B~I-Zion ~acilit~ 

Client: BFI Waste Systems Inc, 

Date: 6-19-92 

Giles Engineering Assoc. 1 Inc. 

Remarks: 

Figure No. 

0.00 

AASHTO 
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• 

• 

• 

GRAIN SIZE DISTRIBUTION TEST REPORT 
C -• N • .~ _!: •.!: 

C 
C!:~!:-.,NCII 151 NISI SI!=!! 

151

.,. ... NI 

I ' '- ' .- ...,. ..,.. -

100 n~-mmrrrN1"1r ... 1m~T"1mmmr·nr-r·;;;;;=f~·++~·J:·J-7·rm·rrn11-1rnnTTT-l 
1--:0-~ 

901--7-+++.+++-+.-+.,...;,-~,t-t,1-H-=-t--+--t----t'.ttt-t-+-:t-~-t-_.;::""-d+l-t--t--t-+---+Hl++-Hf--t-t---l 
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~ 40 : ~[\ 
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200 100 10.0 

Test ¾+75 ~ GRAVEL % SAND I 

• 4 0.0 0.0 12.6 

NM LL PL PI 

• 14.8 26 14 12.0 

MATERIAL DESCRIPTION 

• Gr-a~-Brown Silt~ Cla~ 

Project No.: lM-920436 

Project: BFI-Zian Facllit~ 

Client: BFI Waste S~stems Inc, 

Date: 6-19-92 

1.0 0.1 0.01 

GRAIN SIZE: - mm 

% SILT % CLAY uses 
53.5 33.9 CL 

Sp.Gr-. 

2.7 

SAMPLE LOCATION 

•Sample No. 8-U 

Remarks: 

Giles Engineering Assoc., Inc. 
Figure No. 

0.001 

AASHTO 



R 001133

GRAIN SIZE DISTRIBUTION TEST REPORT 
C -•N .• ~ _!_: 

C -=~ .=..,. NCD 151 151 SI !!J! ~- SNCSI 
I , , , T .. N• ~ -

100 .....,.~_TTT.m"T""l""~N~-~~~~m,--~-..,,...mrri,_...•~-r•----rir.TT"T"T"~•-,-~•---"•rrr.•T"T""r-r-,--~---r-rn-r,--,--,--r----, 

:-....._...__ 

90 LJWillUlLJillJJUJ_.C:tttj~~~JlltillLlL-lliillllLJ 
"'"'! ~: 

~~ 
80 i---:--H++--J--:f-+:---i--;:...-.t:----:~H-+++.-+-t-+--tt.t++-t-+-t-7""+---+H:++~~-+-t--t+tt-H-+-+--+--~ 

~~ 

70 l----~-H-+~--l'-+--+---f:++-+-+-l--+--t--+--+i:++-+-11-+---+----+--"'+H"++-+-+----+--'"'-~--++++-+-+-le-t--+---i 

~ ~~ 

~ 60 1--o--++1-++-+-i;---+-~-......-i;+,t-H-,,-+--+--t----HI-H-+-+-+--t----t----t-t-+-Ht-t-'~t---t-1_ 'll<'--t1+1-r-t-t--t--t----; 

~ ; ,, 
~ 50 \ : i.. 

w ~, 

~ 40 ~-~+4-~;....+-i--1~........-lf!.++1-1-1,--f----+--+--+w+++➔; -+-<---4----,,:H+.H-r-+-+-+-----¾+H-l--l~-+'lllo..~--+--t 

~ '~ 
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0 i-..;._.u.,i: ........ .:L....L:.-i...:..-,'--..:....,Q..&.. ....................... __._ _ __._......._.._._ _ _.__....__-"-'-""""""'-'-....._,...._....._,_........_ .......................... _......____, 

200 100 10.0 

Test ¾+75 ~ GRAVEL ~ SAND 
• 3 0. 0 121. 0 14.6 

NM LL PL PI 

• 14. 6 28 14 14.0 

MATERIAL DESCRIPTION 

• Gr-a~-Brown Silt~ Cla~ 

Project No.: lM-920436 

Project: BFI-Zion Facilit~ 

Client: BFI Waste S~stems 

Date: 6-15-92 

1.0 0.1 0.01 

GRAIN SIZE - mm 

,: SILT ~ CLAY uses 
49.6 35.8 CL 

Sp.Gr-. 

2.7 

SAMPLE: LOCATION 

•Sample No. 7-U 

Remarks: 

Giles Engineering Assoc., Inc. 
F'igure No. 

0.00 

AASHTO 



R 001134

• 

• 

• 

GRAIN SIZE DISTRIBUTION TEST REPORT 
C 

•N 
C ~~~.5.,.Nm .. m ~, 91 ~B 

100 fl~_ITTmrrNn~-·rr~1~-r~1mr'm1~r·n;;;;;;;f;::::~~·~ij·JI·J-1;rnr~G-rTr1r-innnn-,1 
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~ ~= 
•"'11ii 

80 ~-H+t-1-+-t-t----t--'-t-t-HH-1-:-t--t---t-----t-l:'ttT'"'l"-:r-"t'-:--t---:-tttt-~.t-t---t---t-HH-t--Ht-t-t---1 ..... '~ 70 ......... -++-l'++--=+-f-+~----"""'"-1.++-H-ll'-+--t--+--+-R-++-+-+-+:--+---++++-H-+-+a'll,+---++IH-+-t-t-t-t---i 

~~ ll!: 
w 
3 60 
Li.. ' ~ 50 1-+-+++.+-+-~-+-~-~H-HH-ll+-+-:-+--+---+111+-+-+-+-+-++-+---.+-+-+;+-1-+-+-+---+--+H~ ~~ :+-+-+--t--+---1 

tj : ~~ 

0:: 40 i: ' w t-t--rtt--t-+-!f-1!-+-+-t.,.......+-f >t-HH-l-!--f--t---t-----Ht<1-t"T'"'l""f't--t--!--t--""'Tt1+t-:t-t--t-t---t---t-HI-H--H~-t---, 

~ ~~ 

30 ~--+-+-►-+-+-:t-+-f~~~++++-t-+-t--t---H~l-+-!+--t-~-~H-:-Ht-+-+-+--+---+t+-H-+-t--+--+~--"'~ 

20 i------M++-+-+-+-+-~---++Hf-+-1.,..+--+--+---+IH-++-++-+--+---+++-Hf-+-+-l-+---+H-+-++--i--+-ir-----f 

10 ~--H-E-+-+-~-+--=-l;._-=---l++-IH-li;..+--+--+--=+-i>Pt--+-+-+-~-+----++++-H-+-+---+---+-HH-+-+-ll--+-1----1 

0 .___ ................. ......, __ ___. _ ____. ........................ _.__._ ____________ _._ _ ___...~ ......... ----_._-.......... _~~---~ 

200 100 10.0 

Test ¾+75 % GRAVEL % SAND 
• 3 0.0 0.0 14.6 

NM LL PL PI 

• 14.6 25 13 12.0 

MATERIAL DESCRIPTION 

• Gra~-Brown Silt~ Cla~ 

Project No.: lM-920436 

Project: BFI-Zion Facllit~ 

Client: BFI Waste S~stems Inc, 

Date: 6-19-92 

1.0 0.1 0,01 
GRAIN SIZE - mm 

% SILT % CLAY uses 
51.2 34.2 CL 

Sp:Gr. 

2.7 

SAMPLE LOCATION 

• Samp le No . 9-U 

Remarks: 

Giles Engineering Assoc., Inc. 
Figure No. 

0.001 

AASHTO 



R 001135

MOISTURE DENSITY RELATIONSHIP TEST REPORT 

130 
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~ :n L. 

+> r \ ~ ·-U) , ,~ 
C 
l1J 115 , ""..,_ 

"ti 

:::n " .... 
L " ... 0 

""'- ... 

110 
......... 

"II""- ZAV -For 
""..,_ Sp.G.= 

""111o.. 2.7 
~ 

' 
105 

~ 

7.5 10 12.s 15 17.5 20 22.5 

·Water content, % 

"Standard" Proctor, ASTM D 698, Method A 

Max lmum dry density = 120.6 pcf Optimum moisture = 11. 7 % 

Soil Classification Nat. Sp~ G. LL PI 
~ > ~ < 

ID uses AASHTO Mo lst. No.4 No.200 

CL 15.1 7. 2.7 

MATERIAL DESCRIPTION SAMPLE LOCATION 

Gra~ Si 1 t!:i Cla!:f 1R Cell 1 

Pro Ject No. : 1M-920436 
Remarks: 

Project: BF"I-21011 F"ac 1 l l ty 

Client: BF"I Weste S!:fstc:-ms 

Date: 5-1-92 

Gi Jes En9ineerin9 Assoc. 1 Inc. 
Figure No. 



R 001136

MOISTURE DENSITY RELATIONSHIP TEST REPORT 

• 125 
\. .., ... 

" ... 
' 120 ' I"\. 

' ' ,~ 

.... 115 
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u 'II ... 
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"' .L " ~-.. 
C 

110 ILi 
~ "'Ii,._ "ti "' 

. ::n ~ "'I\. 
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C r- .. ""--.. ... , 
105 

'- ZAV for 

Sp.G.= 

• 
2.7 

-

100 
7.5 10 12.5 15 17.5 20 22.s 

Water content, ¾ 

"Standard" Procter, ASTM D 698, Method A 

Maximum dry density = 113.8 pcf Optimum moisture = 14.0 Y. 

Soil Class-i-F icat ion Nat. Sp.G. LL PI ~ > ~ < 

ID uses AASHTO Moist.. No.4 No. 200 

CL 11. 7 ¼ 2.7 

MATERIAL DESCRIPTION SAMPLE LOCATION 

Gra~ Silt~ Cla~ 2R Cell 2 

Pro Ject No. : 1M-920436 
Remarks: 

Project~ BFI-Zlon f""aclllty 
. 

Client: BFI Waste:- s~~t.C:m$ 

• Date: 5-1-92 

Gi Jes Engineering Assoc. 1 Inc. 
Figure No. 



R 001137

MOISTURE DENSITY RELATIONSHIP TEST REPORT 

125 \. .., 
"-
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C/1 I ""'" C 
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:n I " ~ 
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I ""i-,.,. 0 

... '" 
105 

'-. ZAV for 
Sp.G.= 
2.7 

100 
7.5 10 12,5 15 17,5 20 22.5 

Water content, ~ 

•standard" Proctor, ASTM D 698, Method A 

Maxi mum dr!::I density = 120. 5 pcf Optimum moisture= 13.2 Y. 

Soll Class If icat ion Nat. Sp.G. LL PI Y. > ¼ < 

ID uses AASHTO Moist. No.4 No.200 

CL 15.4 ¼ 2.7 29 14 2.3 82.8 

MATERIAL DESCRIPTION SAMPLE LOCATION 

Gra~-Brown Silt!:! Cla!::I 3-R 117+00 East Edge 

1111th Sand 

Pro Ject No. : lM-920436 
Remarks: 

Project: BFI-21on F'aclltty 

Cl lent: BF'I Woste S~stems 

Date: 5-22-1992 

Gi Jes En9ineerin9 Assoc., Inc. 
Figure No, 



R 001138

MOI.STURE DENSITY RELATIONSHIP TEST REPORT 

• 130 ['-. 
[\. , .. 
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125 
'\. 
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C: 115 IIJ """-"tS ' 
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L 1• "\· 

Q Iii,. 

"'-111.. 

110 
"I"-
~ ZAV -for 

-
$p,G.= 

• 2.7 
.. 

105 .. 

5 7.5 10 12.5 15 17.5 20 

Water- content., ~ 

"Standar-d" Proctor, ASTM D 698, Method A 

Max l mum dr!:j density .. 122,5 pcf Optimum moisture~ 12.1 ~ 

Soi 1 Classification Nat.. Sp.G. LL PI ~ > % < 

ID uses AASHTO Molst.. No.4 No. 200 

CL 14.8 X 2.7 26 14 4.2 80.7 

MATE:RIAL DESCRIPTION SAMPLE LOCATION 

Brown-Gr-a!:! Sllt.!::J Cla!::I· 4-R 122+00 .· We$t Edge 

ldith Sand 

Pr-a Ject No. : lM-920436 
Remarks: 

Project: BFI-Zlon f"aclllty 

Client: BFI Waste S!:f:stems 

Date: 5-22-1992 

• Gi Jes Engineering Assa~., Inc. 
F'igur-e No. 



R 001139

MOISTURE DENSITY RELATIONSHIP TEST REPORT 
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..._llllo.. 

2.7 
"' '" 

105 
'-. 

7.5 10 12.S 15 17,5 20 22.5 

Water content., ;,. 

"Standard" Proctor, ASTM D 698, Method A 

Maximum dry density = 120.6 pcf Optimum moisture = 12.7 Y. 

. Soil Classi~ication Nat . 
Sp. G. LL PI 

~ > ~ < 

ID uses AASHTO Mo i"st.. Nc.4 No.200 

SR CL 15. Z 7. 2.7 26 12 0.7 X B6.5 ~ 

MATERIAL DESCRIPTION SAMPLE LOCATION 

Gray Sil t!:I Cla!:I 111i th Sand 1'1116+00 E93+75 Lift 4 

Pro Ject No. : lM-920486 
Remarks: 

Pro Ject: BF"I-21on f"ac l 11 ty 

Client: BF"I Waste Syst.C"ms 

Date: 6-16-1992 

Gi 1 e'S En9ineerin9 Assoc., Inc. 

' Figure No. 



R 001140

MOISTURE DENSITY RELATIONSHIP TEST REPORT 

• 13S 

' '\.. 
' 'I ·-·--· .. 

130 ' '\.. 
\. 
~ .. 
" ... 125 

'\.. 
u " a. 

"''Iii. .. " .. :n 
+> " ... 
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""""' Sp.G.= 
~Ill,.. 2.7 

~Ill,.. 

110 
"II""' 

7.5 10 12 .. 5 15· 17.5 20 22.S 

Water content, % 

"Standard• Praetor, ASTM D 698, Method A 

Maximum dr~ densit!:I = 120.4 pcf Optimum moisture = 12.4 % 
-

Soll Classification Nat. 
Sp. G. LL PI ~ > ~ < 

ID uses AASHTO Moist.. No.4 No.200 

6-R CL 14.S ~ 2.7 25 12 1.3 83.6 

MATERIAL DESCRIPTION SAMPLE LOCATION 

Gra~ Silt~ Cla!:l N112+00N E9J + 75 Lift 6 
Sample No • 6k 

... : 
Project No.: lM-920436 

Remarks: 

Project: BF'I-Zlcn F"ac111t!:j 

Client: BF'I Wc:ste S!:j:stem:s 

Date:· 5-29-1992 

• Giles Engineering Assoc., Inc. 
Figure No. 



R 001141
- ---

MOISTURE DENSITY RELATIONSHIP TEST REPORT 
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105 '" 
7.5 10 12.5 15 17.5 20 22.5 

Water content., " 
•standard" Proctor, ASTM D 698, Method A 

Maxi mu·m dr~ density = 121.0 pcf Optimum moisture= 12.1 ~ 

Soll Class H' icat ion Nat. Sp.G. LL PI 
~ > Yo < 

ID uses AASHTO Moist. No.4 No.200 

7-R CL is.a~ Z.7 26 13 o.o 83.7 

MATERIAL DESCRIPTION . ' SAMPLE LOCATION 
. .. 

Gra!J-Br-own Si lt!:I Cla!J ~116+50 E93+7S 

Sample No. 7R 

··: 
Pro Ject No. : lM-920436 

Remarks: 

Project: BFI-Z1on f"'ac 111 ty ' 

C 11 c:nt; BFI Wo.ste Sy:stl:'m:s 

Date: S-29-1992 

Gi Jes Eng i_ne-er i_ng Assoc., Inc. 
Figure No. 



R 001142

MOISTURE DENSITY RELATIONSHIP TEST REPORT 

• 130 
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125 ' \. 
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• "'"'" 110 "II ZAV -For 

Sp. G. = 

• 2.7 

105 
5 7,5 10 12.s 15 17.5 20 

Water content, ,: 

"Standard" Proctor, ASTM D 698, Method A 

Maxlmum dr!::J dens it1:1 = 122.8 pc-F Optlmum moisture = 11.7 Y. 

Sol I Classif'icaticn Nat. Sp. G. LL PI % > % < 

ID uses AASHTO Moist. l'lc,4 No,200 

B-R CL 15.8 % 2.7 27 14 0.0 7. 84.2 % 

MATERIAL DESCRIPTION SAMPLE LOCATION 

Gra!;j-Brown Si It!;! Cla!:f N109+50 E93+?5 Li-Ft 10 

with Sand Sample No; 8-R 

Pro Ject No. : 1M-920436 
Remarks: 

Project: BFI-Zlon Fae l L lty 

C 1 i ent: BFI Waste S!;jst.ems 

Date: 6-09-1992 

• Gi Jes Engineering Assoc . ., Inc. 
Figure l'-:i. 



R 001143

MOISTURE DENSITY RELATIONSHIP TEST REPORT 
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IJater- content, % 

"Standard" Proctor, ASTM D 698, Met.hod A 

Maxi mum dr!:J densit!:J = 118. 8 pcf Optimum moisture = 13.5 Y. 

5o i l Cl ass if' icat ion Nat. 
Sp. G. LL PI % > % < 

ID uses AASHTO Molst, No,4 No.200 

9R CL 19.B Y. 2.7 26 11 0.0 ::r. 68.121 ~ 

MATERIAL DESCRIPTION SAMPLE LOCATION 

Gra~ Si 1 t!:I Cla!:I with Sand Barraw Site 

Fr-o Ject No. : lM-920436 
Remark.s: 

FroJect: Bf"I-Zlon Fact l lt!:J 

Client: BFI Woste S~st.e-ms 

::ate: 6-16-1992 

Giles Engineering Assoc., Inc. 
Figu~e No. 



R 001144

MOISTURE DENSITY RELATIONSHIP TEST REPORT 
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?.5 10 12.5 15 17.5 20 22.5 

Water can tent:., " 
•standard• Praetor, ASTM D 698, Method A 

Maxi mum dry density = 121. 9 pcf Optimum moisture= 12.5 % 

Soll Class!.-Fication Nat. Sp.G. LL PI 
% > ~ < 

ID uses AASHTO Moist. No,4 No.200 

10-R CL 15.6 Y. 2.7 26 13 0.0 Y. 88.5 % 

MATERIAL DESCRIPTION SAMPLE LOCATION 

Gr~~ Si lt!:J Cla!:l with Sand N119+00 Lift 11 

Borre~ Pit 

Pro Ject No. : lM-920486 
Remarks: 

Project: BFI-Zlon fac I l 1 t!:I 

Client:· BFI Wast~ S~tems Inc. 
. 

Date: 6-19-1992 • Gi Jes Engineering Assoc. 1 Inc. 
Figure No. 



R 001145

REPORT OF FLEXIBLE WALL PERMEABILITY TEST 
ASTM DRAFT METHOD • SAMPLE PREPARATION 

SAMPLE HEIGHT (L),in: 2.6 MEMBRANE TYPE: Latex, 0.025" 

SAMPLE DIAMETER (D)., cm: 7.24 PERMEANT FLUID:Distilled,Deaired water 

SAMPLE AREA (A), sq. cm: 41.16 CONSOLIDATION PRESSURE,psi: 7 
B PARAMETER: 0.92 
HYDRAULIC GRADIENT (H),psi: 10 

TEST DATA 

CLOCK TIME TIME (T) SURETTE CHANGE FLOW (Q) PERMEABILITY(cm/s)= 

5-20,5-22 (min) lower upper (ml) Q/T[0.0006L/A*H] 

5:10 245 0.4 0.3 0.35 5.4 X lOE-9 

7:50 880 1.3 1.3 1.3 5.6 X lOE-9 

1:10 320 0.4 0.5 0.45 5.3 X lOE-9 

4:40 210 0.3 0.3 0.3 5.4 X lOE-9 

7:10 870 1.3 1.3 1.3 5.7 X lOE-9 

AVERAGE STEADY HYDRAULIC CONDUCTIVITY, K= 5 X lOE-9 cm/sec ·• 
SAMPLE CHARACTERISTICS 

MC Dd P200 IClay LL PL PI Max. Qd Opt. Moist. 

13.0 122.7 84.1 30.9 28 15 13 ----- -----
----- -

MATERIAL DESCRIPTION SAMPLE LOCATION 

Gray Silty Clay with Sand 117+00 East Edge 

Sample lU 

Project ·No.: lM-920436 Remarks: 
Project: BFI-Zion Facility 

-

Client: BFI Waste Systems 

Date: 5-22-1992 . Reviewed By: Don Mich 

•-
GILES ENGINEERING ASSOCIATES,INC. Checked By: 

Daniel B. Anderson,P.E. 

-· - •• _-;;."7!'<~~ -·- ... ----~_cf·· --r-:.·. ~ . -- , ~- . -~ ---.· - .::-,_.. ... _ . ..._,......,_- ~ -~-----_---::--.::~--- . -_,~ -~'~,:.,., .... ·. ..., ' -c, . .. 



R 001146

REPORT OF FLEXIBLE WALL PERMEABILITY TEST 
ASTM DRAFT METHOD 

SAMPLE PREPARATION 

SAMPLE HEIGHT (L),in: 2.6 MEMBRANE.TYPE: Latex, 0.025" 

SAMPLE DIAMETER (D),cm: 7.24 PERMEANT FLUID:Distilled,Deaired water 

SAMPLE AREA (A), sq. cm: 41.16 CONSOLIDATION PRESSURE,psi: 7 
B PARAMETER: 0.92 
HYDRAULIC GRADIENT (H),psi: 10 

TEST DATA 

CLOCK TIME TIME (T) SURETTE CHANGE FLOW (Q) PERMEABILITY(cm/s)= 

5-20,5-22 (min) lower upper (ml) Q/T[0.0006L/A*H] 

5:10 245 1.0 1.0 1.0 1.6 X l0E-8 

7:50 880 2.8 3.0 2.9 1.3x l0E-8 

1:10 320 o.e 0.9 a.as 1.0x lOE-8 

4:40 210 0.55 0.5 0.525 9.5 X l0E-9 
... 

7:10 870 2.25 2.3 2.275 9.9 X l0E-9 

AVERAGE·STEADY HYDRAULIC CONDUCTIVITY, K= 1 x l0E-8 cm/sec 

SAMPLE CHARACTERISTICS 

MC Dd P200 %Clay LL PL PI Max. Dd Opt. Moist. 

11. 7 125.7 82.6 31.4 28 15 13 ----- -----
-

MATERIAL DESCRIPTION SAMPLE LOCATION 

Gray Silty Clay with Sand 122+00 West Edge 

Sample 2U 

Project No.: lM-920436 Remarks: 
Project: BFI-Zion Facility 

Client: BFI Waste Systems 

Date: 5-22-1992 Reviewed By: Don Mich 

GILES ENGINEERING ASSOCIATES,INC. Checked By: 
Daniel B. Anderson,P.E. 
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REPORT OF FLEXIBLE WALL PERMEABILITY TEST 
ASTM DRAFT METHOD • 
SAMPLE PREPARATION 

SAMPLE HEIGHT (L),in: 2.25 MEMBRANE TYPE: Latex, 0.025" 

SAMPLE DIAMETER (D) ,cm:7 .24 PERMEANT FLUID:Distilled,Deaired water 

SAMPLE AREA (A),sq. cm:41.16 CONSOLIDATION PRESSURE,psi: 7 
B PARAMETER: 0.98 
HYDRAULIC GRADIENT (H),psi: 10 

TEST DATA 

CLOCK TIME TIME (T) BURETTE CHANGE FLOW (Q) PERMEABILITY(cm/s)= 

5-30,6-2 (min) lower upper . (ml) Q/T[0.0006L/A*H] 

12:30 1170 7.7 7.3 · -7. 5 2.1 X lOE-8 

9:40 2710 10.1 10.2 10.15 1.2 X lOE-8 

1:45 215 0:8 0.0 0.8 1.2 X lOE-8 

5:00 225 0.8 0.8 0.0 1.2 X lOE-Q 

7:15 855 2.8 3.0 2.9 1.1 X lOE-8 

•' 

AVERAGE STEADY HYDRAULIC CONDUCTIVITY, K= 1 X lOE-8 cm/sec 

SAMPLE CHARACTERISTICS 

MC Dd P200 %Clay LL PL ·PI Max. Dd Opt. Moist. 

14.3 114.4* 83.6 32.0 25 12 13 120.4 12.4 

MATERIAL DESCRIPTION SAMPLE LOCATION 

Gray Silty Clay Separation Berm ·sample 6R 

... : 
N112+00 E93+75 Lift 6 

Project No.: lM-920436 Remarks: 

Project: BFI-Zion Facility • 

Client: BFI Waste Systems . 
Date: 6-19-1992 Reviewed By: Don Mich 

• 
. 

•• 

GILES ENGINEERING ASSOCIATES,INC. Checked By: 
•. Daniel B. Anderson,P.E. 

-, r•••-~~~. -- • ......;_ ~-- -~u ~--•• .,,._ -• ~•-:;';~~ ~ C~,~ ~---::---,- -..,_~ ~~~~---
-:--:-_,,. __ - .., -- . -. - ·-·----,..- ~ 
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REPORT OF FLEXIBLE WALL PERMEABILITY TEST 
ASTM DRAFT METHOD 

SAMPLE PREPARATION 

SAMPLE HEIGHT (L),in: 2.15 MEMBRANE TYPE: Latex, 0.025" 
SAMPLE DIAMETER ( D) , cm : 7 . 2 4 PERMEANT FLUID:Distilled,Deaired water 
SAMPLE AREA (A),sg. cm: 41.16 CONSOLIDATION PRESSURE,psi: 7 

B PARAMETER: 0.94 
HYDRAULIC GRADIENT (H) ,psi: 10 

TEST DATA 

CLOCK TIME TIME (T) SURETTE CHANGE FLOW (0) PERMEABILITY(cm/s)= 
5-27,5-29 (min) lower upper (ml) Q/T[0.0006L/A*H] 

4:50 260 0.7 0.8 0.75 9.0 X lOE-9 

7:50 900 2.8 2.6 2.7 9.4 X lOE-9 

1:20 330 1.0 1.1 1.05 9.9 X lOE-9 

- ' - 4 :_4_5 205 0.6 0.6 0.6 9.2 X lOE-9 
-- - - - -· - -- - ---- - - -· .. - - - - - -· - .. 

2:05 860 2.6 2.6 2.6 9.5 X lOE-9 

AVERAGE STEADY HYDRAULIC CONDUCTIVITY, K= 9 x lOE-9 cm/sec 

. 

SAMPLE CHARACTERISTICS 

MC Dd P200 %Clay LL PL PI Max. Dd Opt. Moist. 

13.9 --- --- --- -- -- -- ---- ----
.. -

MATERIAL DESCRIPTION SAMPLE LOCATION 

Gray Silty Clay Separation Berm Sample 3U 

Nlll+OO E93+75 Lift 5 

' : 

Project No.: lM-920436 Remarks: 
Project: BFI-Zion Facility 

Client: BFI Waste Systems 

Date: 6-19-1992 Reviewed By: Don Mich 

GILES ENGINEERING ASSOCIATES,INC. Checked By: 
Daniel B. Anderson,P.E. 



R 001149

REPORT OF FLEXIBLE WALL PERMEABILITY TEST 
ASTM DRAFT METHOD • SAMPLE PREPARATION 

SAMPLE HEIGHT ( L), i_n: · 2. 3 MEMBRANE TYPE: Latex, 0.025" 

SAMPLE DIAMETER (D),cm:2.85 PERMEANT FLUID:Distilled,Deaired water 

SAMPLE AREA (A),sq. cm: 41.16 CONSOLIDATION PRESSURE,psi: 7 
B PARAMETER: 0.94 
HYDRAULIC GRADIENT (H),psi: 10 

TEST DATA 

CLOCK TIME TIME (T) BURETTE CHANGE FLOW (Q) PERMEABILITY(cm/s)= 

5-27,5-29 (min) lower upper (ml) Q/T[0.0006L/A*H] 

• 4 :50 260 1.8 1.7 1.75 2.3 x l0E-8 

7:50 900 5.8 5.9 5.85 2.2 x l0E-8 

1:20 330 2.1 2.05 2.075 2.1 X l0E-8 

4:45 205 1.3 1.25 1.275 2.1 X l0E-8 

. 7: 05 855 5.7 5.6 5.65 2.2 x l0E-8 

AVERAGE STEADY HYDRAULIC CONDUCTIVITY, K= 2 x l0E-8 cm/sec • 
SAMPLE CHARACTERISTICS 

MC Dd P200 %Clay LL PL PI Max. Dd Opt. Moist. 

13.1 119. 2 80.8 29.7 27 14 13 ---- ----

MATERIAL DESCRIPTION SAMPLE LOCATION 

Gray Silty Clay Separation Berm Sample 4U 

Nll5+00 E93+75 Lift 6 

Project No.: lM-920436 Remarks: 

Project: BFI-Zion Facility 

Client: BFI waste Systems 

Date: 6-19-1992 Reviewed By: Don Mich 

GILES ENGINEERING ASSOCIATES,INC. Checked By: 
Daniel B. Anderson,P.E. 
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REPORT OF FLEXIBLE WALL PERMEABILITY TEST 
ASTM DRAFT METHOD 

SAMPLE PREPARATION 

SAMPLE HEIGHT {L),in: 2.2 MEMBRANE TYPE: Latex, 0.025" 
SAMPLE DIAMETER {D),cm:7.24 PERMEANT FLUID:Distilled,Deaired water 

SAMPLE AREA {A),sq. cm: 41.16 CONSOLIDATION PRESSURE, psi: ·7 
B PARAMETER: 0.96 

: 
HYDRAULIC GRADIENT (H),psi: 10 

TEST DATA 

CLOCK TIME TIME {T) SURETTE CHANGE FLOW (Q) PERMEABILITY(cm/s)= 

5-30,6-2 (min) lower upper (ml) Q/T[0.0006L/A*H] 

12:30 1170 7.4 7.2 7.3 2.0 X l0E-8 

9:40 2710 9.9 10.05 9.975 1.2 X l0E-8 

1:15 215 0.8 0.75 0.775 1.2 X l0E-8 

• 5:00 225 0.7 o.e 0.75 1.1 X-l0E-8 

7:15 855 2.9 2.9 2.9 1.1 X l0E-8 

• --- -

AVERAGE STEADY HYDRAULIC CONDUCTIVITY, K= 1 X l0E-8 cm/sec 

SAMPLE CHARACTERISTICS 

MC Dd P200 %Clay LL PL PI Max. Dd Opt. Moist. 

11.1 --- 80.9 31.5 26 13 13 ---- ----

MATERIAL DESCRIPTION SAMPLE LOCATION 

Gray Silty Clay Separa1:,ion Berm Sample SU 

Nl08+00 E93+75 Lift 8 

Project No.: lM-920436 Remarks: 
Project: BFI-Zion Facility 

Client: BFI Waste Systems 

Date: 6-19-1992 Reviewed By: Don Mich 

GILES ENGINEERING ASSOCIATES,INC. Checked By: 
Daniel B. Anderson,P.E. 



R 001151

REPORT OF FLEXIBLE WALL PERMEABILITY TEST 
ASTM DRAFT METHOD • SAMPLE PREPARATION 

SAMPLE HEIGHT (L),in: 2.4 MEMBRANE TYPE: Latex, 0.025" . 
SAMPLE DIAMETER (D),cm:7.24 PERMEANT FLUID:Distilled,Deaired water 

SAMPLE AREA (A),sg. cm:41.16 CONSOLIDATION PRESSURE,psi: 7 
B PARAMETER: 0.96 
HYDRAULIC GRADIENT (H),psi: 10 

TEST DATA 

CLOCK TIME TIME (T) SURETTE CHANGE FLOW (0) PERMEABILITY(cm/s)= 

5-30,6-2 (min) lower upper (ml) Q/T[0.0006L/A*H] 

1:15 215 1.3 1.3 1.30 2.1 X l0E-8 

5:00 225 1.3 1.2 1.25 1.9 X l0E-8 

7:15 855 4.3 4.4 4.35 1.8 X l0E-8 

11:30 255 1.3 1.3 1.30 1.8 X l0E-8 

4:30 300 1.4 1.5 1.45 1.7 X l0E-8 

AVERAGE STEADY HYDRAULIC CONDUCTIVITY, K= 2 X l0E-8 -cm/sec • 
SAMPLE CHARACTERISTICS 

I I 

MC Dd P200 %Clay LL PL PI Max. Dd Opt. Moist. 

13.3 --- --- --- -- -- -- ---- ----
- ~ 

MATERIAL DESCRIPTION SAMPLE LOCATION 

Gray Silty Clay Separation Berm Sample 6U 

Nll6+50 E93+75 Lift 9 

Project No.: lM-920436 Remarks: 
Project: BFI-Zion Facility 

Client: BFI Waste Systems 

Date: 6-19-1992 . Reviewed By: Don Mich • GILES ENGINEERING ASSOCIATES,INC. Checked By: 
Daniel B. Anderson,P.E. 
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REPORT OF FLEXIBLE WALL PERMEABILITY TEST 
ASTM DRAFT METHOD 

SAMPLE PREPARATION 

SAMPLE HEIGHT (L),in: 2.65 MEMBRANE TYPE: Latex, 0.025" 
SAMPLE DIAMETER (D),cm:7.24 PERMEANT FLUID:Distilled,Deaired water 

SAMPLE AREA (A) ,sq. cm: 41.16 CONSOLIDATION PRESSURE,psi: 7 
B PARAMETER: 0.96 
HYDRAULIC GRADIENT (H),psi: 10 

: 

TEST DATA 

CLOCK TIME TIME (T) BURETTE CHANGE FLOW (Q) PERMEABILITY(cm/s)= 

6-22,6-23 (min) lower upper (ml) Q/T[0.0006L/A*H] 

6:50 3830 7.3 7.3 7.3 7.4 X l0E-9 

11:35 285 0.5 0.5 0.5 6.8 X l0E-9 

4:00 265 0.5 o.s 0.5 7.3 X l0E-9 

6:10 850 1.5 LS 1.5 6.8 X l0E-9 
... 

9:30 200 0.3 0.4 0.35 6.8 X l0E-9 

• . .. 

7 x lOE-9 cm/sec AVERAGE STEADY HYDRAULIC CONDUCTIVITY, K= 

SAMPLE CHARACTERISTICS 
-

MC Dd P200 IClay LL PL PI Max. Dd Opt. Moist. 

15.6 115.8 88.6 35.9 26 13 13 121.9 12.5 

MATERIAL DESCRIPTION SAMPLE LOCATION 

Gray Silty Clay Borrow Pit Nl19+00 Lift 11 

Sample l0R 

Project No.: lM-920436 Remarks: 
Project: BFI-Zion Facility 

Client: BFI Waste Systems 

Date: 6-23-1992 Reviewed By: Don Mich 

GILES ENGINEERING ASSOCIATES,INC. Checked By: 
Daniel B. Anderson,P.E. 
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Construction Documentation, October 1992 
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·.A Construction Documentatio:µ· 

Winthrop Harbor 
Clay Division Berm 

. Stations 10800N to 12500N . 
. Constructed September 15~ .; 
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• of Illinois; Inc~ • • 
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'' 

•' 

::· 
• :·:~· 

.• .. · .. . 
. . -.; ,.· 

. ... 
. : 



R 001155
c.:'._,,~-•~-: --~ ~~~:::;:-•6 _----..; --<r,r :-_--;:~, ----:.7~"' r,~-,.__-,._:i -~••f :;::.-.::;!!-_ C...::O~- ,.,~'~-- -.~-------;:;--:,:;-.,_-;:--::,.----:::,.._-,'--';,,.: ~..:;~ -~=-=- ~;:;._~_:., .'.£i5 ~c___, G-~-

-----::~-..,-..--..--~.c::)----~-;--~_ ::-~..:~--=-:.:;~-~-...:---.-_.,- _.:--0,---£-,.- ~ 

:. 

• 

• 
SEC Donohue Inc . 

CONSTRUCTION DOCUMENTATION 

WINTHROP HARBOR 
C~AY OIVISION BERM 

STATIONS 10800 TO 12500 

CONSTRUCTED SEPTEMBER 15 - OCTOBER 2, 1992 

PREPARED FOR 

BROWNING-FERR.IS INDUSTRIES OF ILLINOIS, INC. 

October 1992 

4738 North 40th Street 
Sheboygan, WI 53083 

SEC Donohue Project No. 70163 
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1.0 INTRODUCTION 

This report documents construction, testing, and inspection for the clay divi­

sion berm at Winthrop Harbor Landfill,. Zion, Illinois. The project involved 

construction of an approximately 1,700 feet long clay division berm on the top 

of the existing clay berm. The approximate limits of the clay berm and 

project stationing- are shown on the "Existing Site Conditions" drawing, 

provided in Appendix A. 

SEC Donohue Inc. was present during construction of the clay division berm to 

provide construction quality assurance services including: field observations 

and testing, collection of soil samples for laboratory testing, and daily 

documentation of construction activities. Construction quality assurance 

services are summarized in more detail in the following discussions. 

This report constitutes certification of substantial compliance with Illinois 

Environmental Protection Agency (IEPA) Supplemental Permit No. 1985-226-SP, 

provided in Appendix a. 

Personnel involved in proj_ect development and construction are as follows: 

0 

0 

0 

Browning-Ferris Industries of Iliinois, Inc. - Owner 
• Don Sampson - Landfill Manager 
John Dixon - Vice President of Operations· 

SEC Donohue Inc. - Construction Quality Assurance 
Thomas Windau, P.E. - Certifying Engineer, Project Manager 

Daren Buchanan - Inspector 
Steve Pruitt - Inspector 

Ryan, Inc. - Earthwork Contractor 
Don Kuzik - Supervisor 

o Giles Engineering Associates, Inc. - Soil Testing Laboratory 

Don Mich - Laboratory Supervisor 

2.0 CONSTRUCTION ACTIVITIES 

Construction for the clay division berm began on September 15, 1992. Ryan, 

Inc., performed all related earthwork activities. The location of the clay 

division berm was determined and set by BFI and Ryan, Inc. Fill materials 

utilized for construction generally consisted of a mixture of gray silty clays 

obtained from an on-site borrow area. Placement of the clay was performed by 

20-cubic yard scrapers. After placement, each lift of clay was disced and 

compacted by a self-propelled sheepsfoot roller. Lift thickness was 

approximately 6 inches compacted. Clay lifts were tested for compaction in 

accordance wi~h project specifications. Clay placement operations were 

complete on October 2, 1992. 

Total volume of clay placed was approximately 12,827 in-place cubic yards. 

Clay volume calculations are provided in Appendix c. Project station cross 

sections are provided in Appendix O. Photographs showing clay division berm 

construction activities are provided in Appendix E • 

l 
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3.0 INSPECTION ACTIVITIES 

SEC Donohue Inc. provided continuous inspection and documentation services 

during construction of the clay division berm between the period of 

September 9 through October 2, 1992. During this period, the SEC Donohue 

inspector visually observed construction activities, performed in-field 

density tests on compacted clay, documented location of the berm as determined 

by BFI and Ryan, Inc., and collected soil samples for laboratory testing. 

Observations were recorded on daily field reports. 

A total of 47 in-field density tests were performed by the SEC Donohue 

inspector to monitor in-place clay moisture and density value~. Clay density 

and moisture content were measured with a Troxler Nuclear Density/Moisture 

Gauge in accordance with ASTM 02922. 

Material used to construct the berm was obtained from borrow area Cell 2. 

Laboratory data indicated a m~ximum dry density of 119.6 pcf for material from 

Cell 2. The value of 119.6 pcf was used throughout construction for 

determining in-place moisture content and percent compaction. Density test 

results indicated compaction meeti-ng or exceeding project specifications of 

95 percent of Standard Proctor. Field density test results are provided in 

Appendix F. 

Clay division 
quantities. 
Stationing ia 
Appendix A . 

berm grade documentation was performed to aid in estimating clay 

All documentation was referenced from site grid stationing. 

shown on the drawing, "Existing Site Conditions", provided in 

4.0 SOIL TESTING 

Laboratory tests were performed on clay soil samples to verify index.proper­

ties (i.e., Atterberg Limits and P200 content) and permeability in accordance 

with project specifications and IEPA Supplemental Permit No. 1985-226-SP. 

Laboratory soil test results are provided in Appendix G. 

For this project, a total of J tests were performed on soil placed in the 

bermfor Atterberg Limits and P200 content determinations. Test results 

indicated that Plasticity Indices (PI) and P200 contents ranged from 11 to 13 

and 85.S to 88.2 percent, respectively. Based on laboratory index tests, the 

berm soil is classified "Gray Silty Clay" (CL) as determined by the Unified 

Soil Classification System. 

Three relatively undisturbed clay samples were 

laboratory hydrauli.c conductivity testing. 

results indicate permeabilities of the clay 

7 x 10-9 , and 8 x 10-9 cm/sec, which are less 

l x 10-7 cm/sec . 

2 

recovered 
Hydraulic 

samples 
than the 

by Shelby tubes for 
conductivity test 

of 6 x 10-9 cm/sec, 
required maximum of 
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5.0 CONCLUSION 

During construction of this portion of the clay division berm at the Winthrop 

Harbor facility, SEC Donohue performed quality assurance services. These 

services included field observations and clay density/moisture testing, and 

collection of soil samples for laboratory testing. In summary, field and 

laboratory test. results showed substantial compliance tb project 

specifications, indicating construction of the clay division berm was 

performed in a satisfactory manner. 

6.0 CERTIFICA~!ON 

Bas.ed on our professional judgement on information obtained through on-site 

observations and field and laboratory soil test results, the clay division 

berm for the Winthrop Harbor facility was constructed in.substantial accord­

ance with project specifications. 

Thomas Windau, P.E. 
Certifying Engineer 

RP/BFIWINTH/AB8 

3 

• 

• 
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APPENDIX A 

EXISTING SITE CONDITIO~S 
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APPENDIX B 

ILLINOIS ENVIRONMENTAL PROTECTION 
AGENCY SUPPLEMENTAL PERMIT 
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Srcwning-FeM-is Industries 
1827 Wal den Office Square, Suite 107 

Schaumburg, Illinois 60195 

Gentlemen: 

Supp_1emental per:nit is here.by granted to Browning-Ferr-is Ind!,!St:'"ies, as owner 

:and operatcr. 'ta cans'trUc:-: a berm along the eastern boundary of the 

··:abave-refera..nced solid waste management site and ta deposit non-hazardous 

waste in tbe area bet"deen t.'1is benn and the existing contours of the site: 

Fi-nal plaf'.IS, spec:ific:ations; application and supporting dcc:ments as submitted 

and appr0ved shall constitu-...e part a"f this permit and are identified in the 

recarcts of the Illinois Envin,nmental Protection Agency, Division of Land 

Pol,lutian Con'tl'"'Ol by the permit number- and lag .number designated in the 

heading above. . • . . 

This .supplemental permit f s issued subjec't ta the standard conditions at--..achecl 

hereta and incar,,orated herein by re-fera..nce, and further subject ta the 

following· special ccndi"tians: 

1. In case of c:anf'lict be't'fteen the application and plans submftt!!d and these 

special ccnditians, the special candi.tians af this permit snalr govern 

devel opme.'l't and aperati an of the suhjee-: site.. 
' 

a. Only nonhazardous wasi:es ~ be disposed in the area whic.:.i is ~e subj~ 

of ·-e.iis perari't.. 

3. A"fi"...er receipt at the si ti!. but pnar to disposal. every can'tai ner- of war....e 

ta be disposed in this area.-snatl be~sampled and analyzed-by the paint 

fi11:!!r tes-: described 111' 35' Ill. Adm. Cade 729.320. No '111astes that yield 

fluid may be depositsd in t:Jis area. 

4. The di versi an be:-:n sha 1l be cans-:r-.zc:-...ed in ac:c:ardanc:e with the 

specifications iden'tified in the dac:umen-c en'ti~led 11 S1ape Stabilfty 

Analysis, Winthrop Harilor Landfi1 l Nos. 1 & Z, Waukegan. I11i nais." by 

Donohue and A.ssoc:iaus, dated December, 1985. To ensure tflese 

speeifica-eions are met, the Construction Docment:a'Cion Program in Appendix 

B of t.'°tis dccument shall be adhered ta, wit.'? the fa11owing e.xce~-cians: 
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~ e, Illinois En~ironment~l ?rotac:tion A~enc:y 2:?00 Chun:h&U Rcfaci. Springf'!eici. l·I.. 62706 

Page Z 

a. Lffts of sail no mare than nine inches thick (,!} shall .be used in 
c:anstructing the benns; 

b. Each lift shall be disced prior ta compacting; 

c. The sail placed in each lift shall be approximately three ta five 
perc:ent· above the optimum moisture content ta ensure the desired 
permeability is obtained upon ccmpaction. If the moisture content of 
t.~e sail excavated for use is below this level, water shall be added 

. ta obtain t."le desired moisture content. 

d. Each lift shall be compacted ta 95~ of the Standard Praetor density 
(ASTM: 0698); 

e. The field density af each c:cmpac:ted lift shall be deten:rined on 200 
feet i11~r-vals. ASiM methcds shall be used in making this 
detenninatiori; 

f. One la.b moisture density test shall be conducted for every SOOO cubic 

I.
 ' yards of sail used in ccnstruc:ting the benn, or when the bon-ow soil 

; changes. The P200, clay content (less than o:tf02 nm), grain size 
• , distribution cur--,e, Atterburg limits and uses sail classification 

--. ~---------shdtal1-be-de~rnrfned-at-the_same_frequency---'-'. ________________ . 

-.-• g. PT'QVisions shall be made ta k~ t.lte battan;i of each successive tan 
foot berm inta the .tap of the lower berm. This may foc:lude 

■ scarifying and wetting the tap of the lower berm prio~- ta_ placing the 
ff,:, fnitial lift of the upper berm. Other procedures may also be used ta 

; key the upper benn into the lo...er berm. 

-■- 5.. A registered professional engineer shall certify that the soil used in the 
~ • canstruc:tian of the bernz: 

~-' a. Is ccmpac:ted to a minimum density 'l'lhich is 95 percent af the Standard 
P: Prac-:ar Density {ASiM:0698); 

J.. b. Has an in-place permeability na greater than lxl0-7 o,./sec. 

This c:ertific:ation shail be submitted ta the Agenc:-J, as des.:~bed in 
Spe:ial Condition· No. a below. A report from a registered professional 
engineer docume!"rting that the benn was canstnicted in ac:cordance with t."le 
procedures set forth in Spr-ial Condition No. 4 above shall also be . 
submitted ta the AgenC'J. These dac:uments shall be deve1oped eac:h time a 
partion af the berm is constructed. and shall be submitted ta the Age.rte"/ 
before waste is placed against the newly c:anstruc:ted ber.n. 
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6. Unless athentisa indicated, all cartfficatfans. lags, repc~ and plan 
sheets which are required ta be s=mftted ta the Agency by the permittee 

sha11 be ma.11ed ta the fallawfng address: 

7. 

I1lfncis Envfronmental Pnrtectfan Agency 
Ccmplianc:e Mcnitarfng S~an 
Div1sian of Land Pollution Cantrol - #24 
2200 Churchill Raad 
Springfield, Illinois 62706 

Prior ta placing waste against· a portion af the newly canstru~..ed berm, 

the berm shall be inspected and approved by tbe Field Operations Sec-:ion 

of this Division. 

Except a.s modified in the above doccments and in any supplemental permits 

issued by the Agency_. th.is site sha11 be developed and operated in accordance 

with the terms and ccndi'Cions af Permit Ha. 197~-S3-0P_. dated November 11, 

1975: • 

Very truly yaars, 

ce W. Easu~~er 
Section 

Division of Land Pcl1ution Central 

Ut"E:JXM:rd0601F/l-3 

A~..achment 

a:: Division File 
Northern Regi an 
Donahue and Asscc:iates 
Fred Pril 1 am.an 
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Donohue 
Engineers & Architects 

STATION 

COMMENTS: 

,:,,_,,_,, __ _ 

SECTION 
LIMITS 

VOLUME COMPUTATIONS· 

cuENT BFI -W1Al1H(Nf J/4rta0R. PAGE NO. I • 
PROJECT Cl llY 

DATE /Oµ'l/2:i , ' 

.D!v'IJIIN )eA"//pROJECT NO. 7/)/(3 

BY 7.tJ&J CHECKED BY ____ _ 

C~i=c~s~@. MATERIAL __________ _ 

DISTANCE END AREA 
TOTAL OF 

END AREAS 
AVERAGE 
END AREA 

VOLUME 
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Donohue 
Engineers & Architects . 

STATION 

COMMENTS: 

SECTION 
LIMITS 

VOLUME COMPUTATIONS 

;LIENT BFI -W1NTHRIP 1/4/i!Jl)R. PAGE NO. :2, 

PROJECT Cl//Y 

DATE /()Alf/'Ji 
7 ' 

DISTANCE END AREA 

D!Vl.fld// )5RlfpROJECT.NO.· 71J/(3 

BY y..tJtJ CHECKED BY ___ _ 

TOTAL OF AVERAGE 
END AREAS END AREA 

VOLUME 

I :i./) 'f .so I () 'I so 

-'Ji. 1.r I ~J~;r 
.. " " .. - .;~~~~ --.-

.,,..-, ' --- ........ ,,4',~ .... ~%-,,,~~ ; 

I 1.2 'J, '?S I /;._ 7 S-

346,310 • • fr3 ! 

/ 2 I 8 ~ 7 Y D3 
: i 
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RP/BFIWINTH/ACl 

.Description 

APPENDIX E 

PHOTOGRAPHS 

Getting clay material from Cell 2 borrow pit. 

Scrapper delivering and placing clay material to berm. 

Scrappers delivering and placing clay material to berm. 

Sheepsfoot compacting clay material on top of berm. 

Compaction work on top of berm. 

View of berm under construction. 

·View of completed berm. 

View of completed berm . 
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FIELD DENSl1Y/MOIS11JRE TEST DATA 

FOR 
WINTHROP HARBOR - CLAY DIVISION BERM 

ZION, ILLINOIS 

TEST RETEST COORDINATES PROBE WET DRY 

••• 

DATE NUMBER NUMBER NORTH EAST LIFT DEPTH DENS DENS MOIST % MOIST PROC % COMP 
(in) , (pct) (pct) (pct) (pcf) 

1------l------1------1------1------1----1---.. -1-----·l-----·l------l-----1-----1-----1 
09/23/92 25.01 115+00 93+ 70 1 I 8 138.2 120.0 18.2 15.2% 119.6 100.3% 
09/23/92 25.02 109+50 93+80 1 . 8 138.7 120.7 18.0 14.9% 119.6 100.9% 
09/24/92 26.01 110+00 93+ 75 1 I 8 138.2 120.6 17.6 14.6% 119.6 100.8% 
09/24/92 26.02 27.01 108+50 93+80 2 ,8 138.3 122.0 16.3 13.4% 119.6 102.0% 
09/24/92 26.03 27.03 113+00 93+ 70 1 , 8 146.0 130.4 15.6 12.0% 119.6 109.0% 
09/24/92 26.04 106+50 93+75 1 8 135.4 117.9 17.5 14.8% 119.6 98.6% 
09/25/92 27.01 26.02 109+00 93+75 1 8 138.0 120.7 17.3 14.3% 119.6 100.9% 
09/25/92 27.02 110+75 93+00 2 8 136.0 117.5 18.5 15.7% 119.6 98.2°/4 
09/25/92 27 .03 26.03 113+00 93+ 75 1 8 138.5 121.4 17.1 14.1 % 119.6 101.5% 
09/25/92 27.04 116+00 93+80 1 8 135.6 118.0 17.6 14.9% 119.6 98.7% 
09/25/92 27.05 117+50 93+70 1 8 135.4 116.6 18.8 16.1% 119.6 97.5% 
09/25/92 27.06 116+75 93+75 2 18 134.7 115.5 19.2 16.6% 119.6 96.6% 
09/25/92 27.07 118+30 93+72 2 8 135.4 117.9 17.5 14.8% 119.6 98.6% 
09/28/92 28.01 109+50 93+ 70 3 8 136.9 118.5 18.4 15.5% 119.6 99.1 % 
09/28/92 28.02 110+00 93+73 3 8 135.4 117.8 17.6 14.9% 119.6 98.5% 
09/28/92 28.03 113+25 93+78 3 8 136.9 119.5 17.4 14.6% 119.6 99.9% 
09/28/92 28.04 115+70 93+70 3 8 135.4 117.9 17.5 14.8% 119,6 98.6% 
09/28/92 28.05 117 +20 93+ 78 2 1 8 136.3 117.9 18.4 15.6% 119.6 98.6% 
09/28/92 28.06 123+50 93+65 1 8 135.8 117.5 18.3 15.6% 119.6 98.2% 
09/28/92 28.07 119+00 93+78 2 8 135.6 118.0 17.6 14.9% 119.6 98.7% 
09/29/92 29.01 117+00 93+75 3 8 134.7 116.6 18.1 15.5% 119.6 97.5% 
09/29/92 29.02 114+10 93+73 4 8 137.6 119.5 18.1 15.1% 119.6 99.9% 
09/29/92 29.03 112+00 93+ 78 4 8 135.6 116.3 19.3 16.6% 119.6 97.2% 
09/29/92 29.04 111+25 93+75 4 8 134.1 114.9 19.2 16.7% 119.6 96.1% 
09/29/92 29.05 113+50 93+70- 4 8 134.2 115.7 18.5 16.0% 119.6 96.7% 
09/29/92 29.06 115+25 93+73 4 .. 8 135.5 116.1 19.4 16.7% 119.6 97.1%"' 
09/29/92 29.07 112+20 93+78 5 , 8 133.9 115.8 18.1 15.6% 119.6 96.8% 
09/29/92 29.08 113+40 93+73 6 '8 135.3 116.8 18.5 15.8% 119.6 97.7% 
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FIELD OENSllY/MOISTURE TEST DATA 

FOR 
WINTHROP HARBOR - CLAY DIVISION BERM 

ZION, ILLINOIS 

TEST RETEST COORDINATES PROBE WET ORY 
DATE NUMBER NUMBER NORTH EAST LIFT DEPTH DENS DENS MOIST % MOIST PROC % COMP 

(in) (pcf) (pcf) (pcf) (pcf) 
l------1------1------1------1------1----1-----1-----·l-----·l-----·l-----1-----1-----I 

09/30/92 30.01 116+00 93+72 4 8 137.4 119.1 18.3 15.4% 119.6 99.6% 
09/30/92 30.02 11 s+os 93+ 78 s ·9 136.4 118.1 18.3 15.5% 119.6 ea. 7% 
09/30/92 30.03 114+00 93+75 5 8 136.0 117.7 18.3 15.5% 119.6 98.4% 
09/30/92 30.04 113+ 75 93+ 78 7 8 136.9 118.6 18.3 15.4% 119.6 99.2% 
09/30/92 30.05 114+25 93+72 6 8 138.2 120.6 17.6 14.6% 119.6 100.8% 
09/30/92 30.06 115+50 93+75 6 8 137.8 119.3 18.5 15.5% 119.6 99.7% 
09/30/92 30.07 118+00 93+70 4 8 132.6 113.9 18.7 16.4% 119.6 95.2''/4 
09/30/92 30.08 121+00 93+78 2 8 134.0 115.3 18.7 16.2% 119.6 96.4% 
09/30/92 30.09 119+50 93+75 3 8 135.9 117.4 18.5 15.8% 119.6 98.2% 
09/30/92 30.10 120+00 93+ 72 3 8 135.6 116.3 19.3 16.6°,{, 119.6 97 .2% 
09/30/92 30.11 114+00 93+ 75 7 8 136.9 118.6 18.3 15.4% 119.6 99.2% 
10/01/9~ 30.01 ~22+50 93+72 2 8 134.2 116.6 17.6 15.1% 119.6 97.5% 
10/01/92 30.02 124+00 93+78 3 8 136.4 117.9 18.5 15.7% 119.6 98.6% 
10/01/92 30.03 121 +25 93+75 2 8 137.0 118.1 18.9 16.00/4 119.6 98.7% 
10/01/92 30.04 122+25 93+78 3 8 135.9 117.9 18.0 15.3% 119.6 98.6% 
10/01/92 30.05 123+00 93+72 3 8 137.7 119.3 18.4 15.4% 119.6 99.7% 
10/01/92 30.06 123+50 93+78 4 8 135.4 117.8 17.6 14.9% 119.6 98.5% 
10/01/92 30.07 t17+25 93+72 5 8 137.1 118.8 18.3 15.4% 119.6 99.3% 
10/01/92 30.08 116+25 93+78 6 8 136.4 118.9 17.5 14.7% 119.6 99.4% 

•••• • • 



R 001187

APPENDIX G 

LABORATORY SOIL TEST RESULTS 

• 

• 

•• 
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MILWf!UllE:E:. WI 
LOS" t!NGE:LE:S" .• 01 
WtlS"HINGT0N. D.C. 

SEC Donohue 
4738 North 40th Street 
Sheboygan, WI 53083 

G,Le:s E:NGIN-E:E:RI-NG Assoc,~re:s. INC. - -­

GEorEcHN1c11L. G€O-€N\IIRONM€NTAL 

AND CoNSTRucr10N M11rER111L~ CoNS"ULTIINTS" 

N8 W22350 JOHN50N ROIID. 5UIT€ 111 / WAU!l€™11. WI 53186 
414-544·0118. FIIX, 414·549·5868 

October 14, 1992 

Attention: Mr. Tom Windau 

Subject: QA/QC Laboratory Testing Services 
BFI-Zion Facility 
Separation Berm 
GEA Project No. lM-920623 

Dear Mr. Windau: 

In accordance with your request, Quality Assurance/Quality Con­
trol Laboratory Testing has been performed on landfill samples submit­
ted by your personnel from the above referenced project. The purpose 
of the landfill testing was to determine pertinent engineering charac­
teristics landfill materials for verification of project specifica­
tion compliance. 

The QA/QC Laboratory Testing has been performed in accordance 
with applicable ASTM Standards and Wisconsin Administrative Code 
Section NR 516 Testing Specifications. Laboratory Testing for the 
materials submitted for this project consisted of performing the 
following tests. 

1. Moisture content (ASTM D2216). 

2. Dry density (ASTM D2732). 

3. Grain size analysis {ASTM D4318). 

4. Atterberg limits (ASTM D4318). 

5. Standard proctor (ASTM D698). 

6. Falling head permeability (rigid wall). 

7 .. uses soil classification (ASTM D2487). 
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QA/QC Laboratory Testing Services 
BFI-Zion Facility 
GEA Project No. lM-920623 
Page 2 

~ 
G1LE:S E:NGINE:E:RlrtG Assoc1~TE:s.1rtc. 

Results of the tests performed on the samples submitted indicat­
ed the clay berm samples tested met or exceeded WDNR specifications 
for this project. The test results are summarized on the following 
test data summary report and the individual test reports are appended. 

GEA appreciates the opportunity to ·be of service on this 
project. If there are any questions in regards to this letter or if 
GEA can be of further service please do not hesitate to call at any 
time. 

Very truly yours, 

GILES ENGINEERING ASSOCIATES, INC. 

'. . ·~ :. 

I 
l •• -~ ~ 

_ .. '"';-"' ,· •._ -~ 
i 

Shelley Hildebrant, Geologist 
Senior Lab Assistant· •• 

Don Mich, Geologist 
Laboratory Manager 

Enclosures: Test Data Summary Reports 
Report of Grain Size Analysis 
Report of Proctor Test 
Report of Permeability Test 

oct92\8/car/BU152 
M0623L.RFT 

• 

• 

• 
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' 
. SAMPLE LOCATION 

!10 NO. 
I 

' I 
l 

I 

j 11R Borrow Ph 

l 1 Cell 2 Floor 

i 

I 2 East Borrow Area 

I 
I 3 111+50N Yest Ed9e 
I 

4 117+00N 
i 
i 

5 121+00N 

i 

I 

\l>NR Specifications 

High 
, Low 

Mean 

,I 
a:623-1 
.I 
" 
;I 
ii 
j • 

SUMMARY OF QA/QC LABORATORY TEST RESULT~ 

IN SITU 

MOISTURE. DRY UNIT 
CONTENT UEIGHT 

(X) (p.c.f.) 

16.2 ----

14.9 ----

14.5 --·-
16.6 117.6 

15.0 119.8 

15.2 115.5 

16.6 119.8 
14S 115.5 
15.6 117.7 

BFl·Zion Facility 
Clay Berm 

G.E.A. Project No. 1M-920623 

GRAINSIZE ATTERBERG LIMITS 

P200 CLAY LIQUID PLASTICITY 
(X) (0.005mn> LIMIT INDEX 

(X) (X) (X) 

87.4 46.2 26 13 

84.3 38,6 26 11 

72.0 29.0 25 13 

88.2 36.3 27 12 

85.5 39.9 25 12 

88.1 45.6 25 ,, 

50 25 25 10 

88.2 46.2 27 13 
72.0 29.0 25 11 
80.1 37.6 26 12 

• 

MOISTURE-DENSITY RELATION . 

uses MAXIMU4 OPTntlM PERMEABILITY 

CLASS, DRY DENSITY MOISTURE (crn/S) 
(p.c.f.) (X) 

CL 119.1 12.8 -..... 

CL 119.6 13.6 ....... 

CL 118.5 13.3 7 x 10E-8 

CL 119.4 13.7 6 X 10E·9 

CL 120.3 13.1- 8 X 10E·9 

CL 119.8 13,4 7 X 10E-9 

1 x tOE-7 I 

120.3 13.7 8 x 10E·9 
118.5 12.8 6 X 10E·9 
119.4 13.3 7 X 10E-9 

• 
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MOISTURE DENSITY RELATIONSHIP TEST REPORT 

• 130 '\.I 
'~ 

"' .. 
~ 

125 
'\. 

r\. 
"'~ 

"II,,. 

' 
~ 120 " Q . r\. a.. 

~ iii'"""' I r-:,_ ' .. ,, .... ., \. ::::n 
~ ..JIIIAr "'il~ ·-ca ,., .... 'I... 
C 115 cu ~,, I ,. II. 
~ 

:n ~ 
..... 

I.. ., Ill,. 0 , 
110 

•"I ... 

" ZAV -far 
.. ·---- Sp .G. = 

2.7 

• 105 
5 7.5 10 12.5 15 17.5 20 

Water c:antent:., % 

"Standard" Prcc:tar, ASTM D 698, Method A 

Maximum dry dens i t!:I = 119.1 pcf Optimum moistur• = 12.8 % 

Soi L Classification Nat. 
Sp.G. LL PI % > % < 

ID uses AASHTO Moist. No.4 No.200 

11R CL 16.2 % 2.7 26 13 0.0 ,: 87.4 Y. 
·- - - . - --. 

MATERIAL DESCRIPTION SAMPLE LOCATION 

Gra!::I Si I t!:l Cla~ with Sand Borrow Pit 

Pro Ject No. : lM-920623 
Remarks: 
Reviewed by: Donald Mich 

Pro Ject: BFI-21 en Faclllt!:I 

CL i en t: BFI Waste S!:jstems Checked by: .. .. --· - . 

George P. Schubert 

Date: 6-16-1992 r 

• Gi Jes En9ineerin9 Assoc. 1 Inc. 
Figure No. 
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MOISTURE DENSITY RELATIONSHIP TEST REPORT 

1321 

' I'\. 
I\. 

~ 

'- . 
' 1_25 '\ 

~ 
' I\. 

~~ 

... 120 
~ .... 

CJ ' ' a.. 
, __ ....... 

, 'ti' "~ ' ' ,.i, ' ~ :n .... , r\.. ~ ·-Ill / \. \.. C 115 a, ~ ~ ""ti ~ .. 
:::n , ~ ~ 
L 

0 J ~ 
'# '-. 

110 ' ' 2AV for-

' Sp.G.= 

' 2.75 

' 105 
7.5 10 12,5 15 17.5 20 22.5 

Water- content., % 

•standard" Proctor-, ASTM D 698, Met.hod A 

Maximum dr!::I dens i t!:I .. 119.6 pcf Optimum moisture = 13.6 % 

Soil Class H' icat ion Nat. 
5p.G. LL PI % > % < 

ID uses AASHTO Moist. No. 4 No.200 

1 CL 14.'3 Yo 2.75 26 11 0.0 % 94.3 % 

MATERIAL DESCRIPTION SAMPLE LOCATION 

Gr-a!:! Silt!:I Cla!:l Ce! l 2 Floor-

Project No.: lM-920628 Remarks: 
·-

Project: BFI-Zlon Fae! l I t!:I Revie1a.1ed b!::J Donald Mich 

Client: Donohue: a.nd Associa.t.es Inc. Ctiecked b!:j 

Danlel B. Anderson P.E. 

Date: 9-11-1992 

Giles Engineering . Assoc. 1 Inc . 
Figure No. 
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MOISTURE DENSITY RELATIONSHIP TEST REPORT 

• 130 

' I'\. 
~ 

"I 

"' 
' 125 

'\ 
r'\. 

'" "'"'" 
... 120 ""-
0 I , ... 
0.. 

" .. i--- r"lii I"\ ::n ... 
+> ~ .. ~ ~ ·- ~ 
Ill .... .... I\.. C 

115 ~ 
4J ,Jr ~ "'D ~ 
::n .. " ' ' L 

0 , 
' ' • i 

' 110 ' ~ : 

ZAV -For - - - - - - - - - - - - - - - - - - - - - - - - - - --~ - - : -sp:-G:,.- : 

' 2.75 • ~ 

105 
: 7.5 10 12.5 15 17,5 20 22.S 

Water- canteonl:., % 

"Standar-d" Proctor, ASTM D 698, Method A 

Max imurn dr!:J densit!:I = 118.5 pc-F Optimum moisture = 13.3 ~ 
... : 

Soil Classification Nat. Sp.G. LL PI % > % < 
.. ID uses AASHTO Moist. No.4 No.200 

; ' : 

2 CL 14.S % 2.75 25 13 0.0 X 72.0 % 

. 

MATERIAL DESCRIPTION SAMPLE LOCATION 

Ye 11 cw-Brawn and Gra~ Sample No. 2 
: 

5 i I t!:I Cl a!:I E:ast Eorrow Area 
.. 

Project No.: lM-920623 Remarks: ! 
! 

Reviewed by: Donald Mich 
Project: BFI-Zlon Facllit!:I 

Client: BFI Waste S!::ls t.c-m:s Checked by: 
George P. Schubert: 

Date: '9-10-1992 

• Giles Engineering Assoc., Inc. 
Figure No. 
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MOISTURE DENSITY RELATIONSHIP TEST REPORT 

130 
I'\. 

I\. 
" .. 
' 

125 I'. 
t\. 

"' 'I .. 
' 

~ 120 
I'\. 

0 La... r\.. 
0.. 

·" 
..._,_ .. I\. 

... , ""I'll.. \. 
:J"I 

+> / "I" 'I 

"" ·-
Cl) "' 'I 
C .j .. "' 4J 115 f ' '\, .. "Cl 

::n J r\. ""-
L 
Q• ,/ ~ "Ii. 

' ""I. 

~ ""-,-.. 
110 "'Iii 

'1io... 
ZAV for 
Sp.G ... 

" .... 2.7 
~ 

"" 
105 " 

10 12.s 15 17.5 20 22.5 25 

Water content., % 

"Standard" Proctor, ASTM D 698, Method A 

Maximum dry densit!:! .. 119.4 pcf Optimum moisture .. 13.7 % 

Soil Classiflcation Nat. Sp.G. LL PI % > % < 

ID uses AASHTO Moist.. No. 4 No.200 

3 CL 16.6 Y. i?.7 Z? 12 121.0 ,: 88.2 Y. 

MATERIAL DESCRIPTION SAMPLE LOCATION 

Gra!::I 5 i l t!::I Cla!::I 111+-50N West Ed9e 

Pro Ject No. : tM-920629 
Remarks: : 

Pro Ject: BFI- Zlon Faclllty Revle11.1ed b!::I Donald Mich 

Client: BFI Waste 5!:!s~ems Inc. Checked b!::I 

Danlel B. Anderson P.E. : 

Date: 10-08-1992 

Giles Engineering Assoc., Inc. 
: 

Figure No. 
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MOISTURE DENSITY RELATIONSHIP TEST REPORT 

• 130 f'\. 
I\. 

~ ... 

' 125 f'\. 
\. 

I\. 

" ... 
' - ''\ .... 120 

CJ ~ 
.. ~ " a. .... 

,)., ... "'- r\. 
... 

J~ 'II... \. :::n .... I ~ ~ -fll 
' "-~ C 

115 
~ 

'lJ , .. -·. 
Iii.."'\ .. "Cl ... 

:n "Ill.,.'\,. 
L. 

C " "-... , ... 

• 
110 

,-.. 
"Iii,-.,. ZAV_ far ... . . 

"I, Sp.G.= 
~"'- 2.7 

... ~ 

105 
\.. 

'7. 5 10 12.5 15 17.5 20 22.5 
Water can tent, % 

"Standard" Procter, ASTM D 698, Method A 

Maxi mum dr\;I densit!:I = 120,3 pcf Optimum moisture .. 13.1 % 

Soi l Class H' icat ion Nat. 
Sp. G. LL PI 

% > % < 
ID uses AASHTO Motst. No.4 No.200 

, 

4 CL 15.0 % 2.7 25 12 0.0 7. 85.S % 

MATERIAL DESCRIPTION SAMPLE LOCATION 

Gra!:I Si lt!:I Cla!:I 117+00N 

Pro Jee t No. : lM-92062:3 
Remarks: 

Project: BF'I-21on F"ac l l 1 ty Revie11.1ed b!:I Donald Mich 

Client: BF'I Wcste S!:lstems Checked b!:I 

Danlel B. Anderson P.E. 

Date: 10-08-1992 

• Giles Engineering Assoc., Inc. 
F'igure No. 



R 001196

MOISTURE DENSIT.Y RELATIONSHIP TEST REPORT 

130 
f\. 

\.. 

' .. 
' 125 

['\. 

\. 
~~ 

' .. 
' 

~ 120 '\ 
CJ ......... ....... " a. 

,, r' "' ' .. ,. 
"""" ' j) 

+> / " ~"' --
Cil '\ .,~ 
C 115 J 
IIJ I ""~ "D \. 
::n .. ' "', 
L 

Q • " 
... 
' - '11. 

110 '"' " ... ZAV for 
"' ' Sp.G. = ... 

'- 2.? ... , 
105 ' 

7.5 10 12.5 15 17.5 20 22.5 

Water content., ~ 

"Standardq Praetor, ASTM D 698, Method A 

Maximum dr~ dens i t!::I = 119.8 pcf Optimum moisture= 1.3. "I ;: 

Soi l Classi-f'ication Nat. Sp. G. LL PI % > % < 

ID uses AASHTO Moist. l'lo.4 No.200 

5 CL 15.2 X 2.7 25 11 0.0,: 88.1 % 

MATERIAL DESCRIPTION SAMPLE LOCATION 

Gra!J Si 1 t!::I Cla!:I 121?001'1 

Pro Ject Ne. : lM-920623 
Remarks: 

Project: BFI-Zlcn Fae 1 l l t!:I Revie111ed b!:f Donald Mich 

Clic:nt: BFI We.stc: S!::13tc:ms Inc. Checked b!::I 

Danlel B. Anderson P.E. 

Date: 10-08-1992 

Giles En9ineerin9 Assoc., Inc. 
Figure No. 
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• 

• 

• 

GRAIN SIZE DISTRIBUTION TEST REPORT 
C 

C: 
• N . ·-

C: C: C: ' 
C: - .. - ... I ' 100 '° '" 1\1 .. - I'll 

90 
~ 

80 

70 
Q! 
w 
z: 60 ~ 

Li.. 

I-
50 z: 

w u 
~ 

40 w 
~ 

30 

20 

--10- -·-

0 
2.00 100 

Test ¾+75 % GRAVEL 

• 2 0. 0 0.0 

NM LL PL 

• 16. 2 26 13 

C: C: 

N m 
' ' .. l'I 

151 .. • 
151 CSI ... '° • • 

:~17-~H+tJ.-Q 
:I .__. 

10.0 1.0 0. 1 
GRAIN SIZE - mm 

% SAND I % SILT % CLAY 
12.6 41.2 46.2 

PI Sp.Gr-. 

13.0 2.7 

MATERIAL DESCRIPTION 

. -- -- - - -. - - --·!-
! 
I 

0,01 0. 001 I 

uses AASHTO 
CL 

SAMPLE LOCATION 

e5a.mple No. 11-R 

Project No,: lM-920623 

Pr-aject: BFI-Zion ~acility 

Client: BFI Waste S~stems Inc, 

Date: 6-19-92 

Giles Engineering Assoc., Inc. 

Remarks: 
Reviewed by: Donald Mich 

Checked by: 
George P. Schubert 

Figure No, 
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GRAIN SIZE DISTRIBUTION TEST REPORT 
,: 

100 

C 

• 1\1 

C: .= ~ 
I 

m N -

,: 
- ~ Nm 

' ' ' ... "' ... trl 
... • 

Gil -• ISi 
N • 

C5I ... • ~ • 
ISi ISi 
... C5I 
- N • • 

80 i---:.-""'-"+-+-.;i....f:....+-~i:--..:......~J-+-J:..4--+--+--+.f'+-+-+-+...:+--+--'-+-...:+,~~-1--+--+---H++-+-+--+-+--+--~ 

' i\ 
70 l-----+.i-i-+-+-4-f::-+..:-..l.---i~J-+-l'-+--+--+--+,ta1,,++-+...:+--+--'-+-~H+++-¼-+--+---H++-+-+--+-+-+-----I 

~ ', 
~ 60 l--'--+H-++-+-l'--+--i.--..;......,.+-+-t-t-,1--t-~-+---+-t+++-+-'t---+----+-----HH+++-+--t-....... ---H++-t-+-t--t---+-----I 

; 50 J--;--!4-!;-1,,-1,-,;~~ -+-;;-!;.--;,-l;,l'"'4-~::-I---I---I----H;+-+-+-~-+--;-4--;++-+.,t+-+-+--+--+-'--'~+-H'-+-+----l'---..----I 

W 1: 

~ 40 ~-+-1-!!-+-+-~-+---i--,......,1..i-1-1-+--<~__..,_-+---+M-+-~-.i-s-+-,,-+---.H+.+-+-+-+--l---+---+++-~l-illiiW--+-+---+----I 
~ 

~ ', 
30 --------------------+-+--------------------~~---"~ 
20 1--,,-,++1,+++-+-+--i!,-...-ll++-H-le-+--+--+--+++-++-+-+--+-,-+--+ie+.+++-+-+---+----H++-t-+--+-+-+----t 

10 -------------------------------t-1-+-+--t--t--t---++++-t-+-____ _ 

0 '--'--.................. "'----"---'-~'---'--'C.U... ........ "-0..-'----'----'-.:..;.&,_L......_,_...;.i...........:.___,_ _ __,_.__._,......__.___.___._ _ _,_._~._._.._,__.....____. 

200 100 10.0 1.0 0.1 0.01 0.00 
GRAIN SIZE - mm 

Test %+75 % GRAVEL % SAND I % s IL T % CLAY uses AASHTO 

• 13 0.0 0.0 15. 7 45. 7 38.6 CL 

NM LL PL PI Sp.Gr. 

• 14.9 26 15 11. 0 2.7 0.003 

MAT~RIAL D~SCRIPTION SAMPLE: LOCATION 

• Gra~ Silt~ Cla~ ~ith Sand • Samp I e No . 1 

Project No.: lM-920623 

Project: BFI-Zion racilit~ 

Client: BFI Waste $~stems 

Date: 9-15-92 

Giles Engineering Assoc., Inc. 

Remarks: 

Reviewed by Donald Mlch 

Checked b~ 

Daniel B. Anderson P.E. 

Figure No. 
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• 

·-·-·-

• 

• 

GRAIN SIZE DISTRIBUTION TEST REPORT 
C 

100 "' 

90 

80 

70 
Cl! 
w 
~ 60 
t.... 

~ 50 
w 
u 
f5 40 
a.. 

30 

20 

10 

0 
200 100 

C 

•N 
C _: ~ 

I en N _. 

C: C: C 

C - ... ... 
,.. CTI 

. . . . . . . . . . 
·•·- -·-·-·-· . . . . . 

■ • • • . . . . . 

10.0 

Test ~+75 ¾ GRAVEL ~ SAND 
• 14 0.0 0.0 28.0 

NM LL PL PI 

• 14. 5 25 12 13.0 

MATERIAL DESCRIPTION 

ISi 
N • 

IS> ... • 

. . . . . . 

\ 

- -- - . : ...... -· - -· -- -~-

1.0 0.1 0.01 
GRAIN SIZE - mm 

¾ SILT ¾ CLAY uses 
2<.3.0 CL 

Sp.Gr. 

2.7 0.00S 

SAMPLE LOCATION 

'3.001 

AASHTO 

• Lt. Brown-Gra~ Silt~ Cla~ w/ Sand • Samp 1 e No . 2 

Project No.: lM-920623 

Project: B~I-Zion ~acilit~ 

Client: BFI Waste S~stems 

Dat:!: 9-1S-92 

Giles Engineering Assoc., Inc. 

Remarks: 

Reviewed by Donald Mich 

Checked b~ 

Daniel B. Anderson P.E. 

Figure No. 
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GRAIN SIZE DISTRIBUTION TEST REPORT 
.s 

C: C C: 
• N • •-

C: _: ~ !; ,r N QI ISi Ill ISi ~ ,1 C: - I,,, T',.. N 'T'...., """'N 

100 r~:;..._mmrrrN1~1T-lm~TMlfmmnr·rr1·;;;;;;;=,~·~:Q·~=·:r=--·mJ·nTrT-l1ITTTfrT-l 

' 90 1,-:,--1-'-++4-~:........:.....i~~E++--H-+:-+-+--+--+-i;+-1-+-1-+--+-::....+-----iTl~++-+-+--+---H#-+++-+--+--~ • 
80 i---:--++++++-1:-+.......,t~........,H+++-r+-+---+--++H-H-+--+-'-+--'i-H-+~l~~-I---H+-t-+-+-t--t---t----t 

~ 

70 1-:--+l~...:i--l'-4-=--l'-......:.......+-1-+-1-f':..+-~1---+1.:+++-+-.:+-+-='-+--'+++'-H-+~~l--l----+l++-+-+-+-+-'-+-----t 

Q: 

~ 50 i-,.;.-,W.j:.ol-+-~.....+"--1---..;..-,.++H-t:--+--+--+---+-t-t-+-+-+...;.t,--+---+----t,H-++-+-t-'l\ltr--+----H++-+-+--+-+--+---I 

LL. :: : ,\ ..... 

i; 50 l---+--I-H!-++el---4ie-+......-!i;-· --f!+++,1-++-t--:--+--+t.if++-f--;;t--f---f---'!f+t;t++-1....-t--i 'f'"""'~H+H-t-t-+-t---i 

t1 : 1: : ~~ 

~ 40 i-....-~+-+-......➔.-,..~-...-!H-+-H-k-+-+--+---++.H-+-+...+-~-+---.+,f+.+++-+--+--+---++.,,__,_1-+--+-+--+---1 
~ ~r~ 

30 1----i--H+.+++-E:....+-~~+-1++-+-+-H--+--+--+-F.1-+++-¼-~-+--~-+.+++-+-+--+---++++-H-+'--f'~"-ict-----i ... , 
20 i,....;.-++++++-1;...+-1~--11++++-+-+--+--+--++.+-+-+-+-+--+--+--,+,1-+++-+-+--+--+----H++-+-+--+-+--+---I 

10 i,....;.-++++++-l'-l--1.---ll++-H-t'-+-+--+--++.+-+-+-+-+--+--+---,+,i++++-+--+--+---+t++-+-+--+-+--+---I 
: 

0 ~-.......,_~.....,.._,._..__.;...._ ................................ __.___._ _ ___.,.......,___,,_.___._____.__ ....... -..L.O._._._......_...._.....__ .............. ._._...._....._......._ _ _, 

200 100 10.0 

Test %+75 % GRAVEL % SAND 
• 5 0.0 0.0 11.8 

NM LL PL PI 

• 16. 6 27 15 12.0 

MATERIAL DESCRIPTION 

• Gra~ Silt~ Cla~ 

Project No.: tM-920623 

Project: BFI-Zion Facility 

Client: BFI Waste S~stems Inc. 

Date: 1111-14-92 

1.0 0. 1 0.01 0.00 
GRAIN SIZE: - mm 

% SILT % CLAY uses AASHTO 
51.9 36.3 CL 

Sp.Gr-. 

2.7 0.002 

SAMPLE: LOCAT.ION 

•Sample No. 3 

Remarks: 

Reviewed by Donald Mich 

Checked b!d 

Daniel B. Ande~son P.E. 

Giles Engineering Assoc., Inc. 
Figu,..e No. 
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200 100 l:0. 0 

Test %+75 % GRAVEL % SAND I % 

• 7 0.0 0.0 14.S I 

NM LL PL PI 

• 15. 0 25 12 13.0 

MATERIAL DESCRIPTION 

• Gra~ Silt~ Cla~ 

Project No.: lM-920623 

Project: BFI-Zion ~acilit~ 

Client: BFI Waste S~stems Inc, 

Date: 10-14-92 

1.0 0.1 0.01 0.001 
GRAIN SIZE - mm 

SILT % CLAY uses AASHTO 
45.6 39.9 CL 

Sp.Gr. 

2.7 0 .. 002 

SAMPLE LOCATION 

• Samp le Ne . 4 

Remarks: 

Reviewed by Donald Mich· 

Checked b!:I 

Daniel B. Andersen P.E. 

Giles Engineering Assoc., Inc. 
Figure l'lo. 
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GRAIN SIZE DISTRIBUTION TEST REPORT 
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Test ¾+75 % GRAVEL % SAND 
•I a 0.0 0.0 

NM LL PL PI 

• 15.2 25 11 14.0 

MATERIAL DESCRIPTION 

• Gra~ Silt~ Cla~ 

Project No.: lM-920623 

Project: B~I-Zion Facilit!::I 

Client; BFI Waste S~stems Inc. 

Date: 10-14-92 

1.0 0. 1 B.01 0.00 
GRAIN SIZE - mm 

% SILT % CLAY uses AASHTO 
42.5 45.6 CL 

Sp.Gr. 

2.7 0.002 

SAMPLE LOCATION 

• Samp le No . S 

Remarks: 

Reviewed by Donald Mich 

Checked b!::I 

Daniel B. Anderson P.E. 

Giles Engineering Assoc., Inc. 
Figure No. 
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REPORT OF FALLING HEAD PERMEABILITY TEST 

• SAMPLE PREPARATION 

SAMPLE HEIGHT (L),cm: 3.05 RIGID WALL CELL NO.: 11 
SAMPLE AREA (A) ,sq. cm: 18.87 PERMEANT FLUID: Distilled water 
BURETTE AREA (a),sq. cm: 0.94 ONE PORE VOLUME,cm: 17.4 

•' 

TEST DATA 

CLOCl< TIME TIME (t) BURETTE READING;HEAD(cm) PERMEABILITY(cm/s)= 
9-9,9-14 (sec) INITIAL(Ho) FINAL(H) 2.J(aL/At)*LOGlO{Ho/H) 

8:00 60,900 297.35 291.18 S.2x10E-8 1 Pore Volume 

4:45 31,500 29l..18 286.94 7.1 X lOE-8 

8:00 54,600 299.24 291.18 7.6 X l.OE-8 

5:30 34,200 291.18 286.14 7.7 X 10-8 
- ·-·- -- - -

4:20 30,000 299.50 291.85 7.3 X lOE-8 
: • ' 

AVERAGE STEADY HYDRAULIC CONDUCTIVITY, l<== 7 X lOE-8 cm/sec 

SAMPLE CHARACTERISTICS ' 
-

MC Dd P200 %Clay LL PL PI Max. Dd Opt. Moist. 

14.0 118.6 72.0 29.0 25 12 13 ----- -----

MATERIAL DESCRIPTION SAMPLE LOCATION 

Yellow-Brown and Gray Sample No. 2 
Silty Clay 

East Borrow Area 
' 

Project No.: lM-920623 Remarks: 
Project: BFI-Zion Facility Reviewed by: Donald Mich 

Checked by: George P. Schubert 
Client: BFI Waste systems Inc. 

• Date: 9-24-92 

GILES ENGINEERING ASSOCIATES,INC. 



R 001204

REPORT OF FALLING HEAD PERMEABILITY TEST 

SAMPLE PREPARATION 

SAMPLE HEIGHT (L),cm: 2.03 RIGID WALL CELL NO.: 4 
SAMPLE AREA (A),sq. cm: 18.87 PERMEANT FLUID: Distilled water 
BURETTE AREA (a) , sq. cm: 0.94 ONE PORE VOLUME,cm: 10.6 

TEST DATA 
' 

CLOCK TIME TIME (t) BURETTE READING;HEAD(cm) PERMEABILI~Y(cm/s)= 
10-5,10-14 (sec) INITIAL(Ho) FINAL(H) 2.J(aL/At)*LOGl0(Ho/H) 

8:00 333,000 299.54 293.78 5. 9X·10E-9 1 Pore Volume 

4:30 30,600 293.78 293.24 6.1 X l0E-9 

8:00 228,600 293.24 289.42 5.8 X l0E-9 

4:00 115,200 289.42 287.48 5.9 X l0E-9 

7:45 56,700 287.48 286.56 5.7 X l0E-9 

AVERAGE STEADY HYDRAULIC CONDUCTIVITY, K= 6 X 10E-9 cm/sec 

SAMPLE CHARACTERISTICS 

MC Dd P200 %Clay LL PL. PI Max. Cd Opt. Moist. 

16.6 117.6 ---- ----- 27 15 12 ----- -----
MATERIAL DESCRIPTION SAMPLE LOCATION 

Gray Silty Clay Sample No. 3 

lll+S0N West Edge 

Project No.: lM-920623 Remarks: 
Project: BFI-Zion Facility 

Reviewed by: 
Client: BFI Waste Systems Inc. Donald Mich 

Date: 10-14-92 
Checked by: 
Daniel B. Anderson P.E. 

GILES ENGINEERING ASSOCIATES,INC. 

. -
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REPORT OF FALLING HEAD PERMEABILITY TEST 

• . 

: SAMPLE PREPARATION 
: 

SAMPLE HEIGHT (L),cm: 1.78 RIGID WALL CELL NO.: 7 
SAMPLE AREA (A) , sq. cm: 18.87 PERMEANT FLUID: Distilled water 
BURETTE AREA {a) , sq. cm: 0.94 ONE PORE VOLUME,cm: 10.5 

: 

TEST DATA 

CLOCK.TIME TIME (t) BURETTE READING;HEAD(cm) PERMEABILITY(cm/s)= 
10-5, 10·-9 (sec) INITIAL(Ho) FINAL(H) 2.J(aL/At)*LOGlO(Ho/H) 

4:30 172,800 299.41 294.88 7.8x10E-9 1 Pore Volume : 

8:20 57,000 294.88 293.32 8.2 X lOE-9 
: 

4:30 29,400 293.32 292.52 s.2 X lOE-9 
: 

8:00 55,800 292.52 291.05 8.0 X lOE-9 : 
. : . - . 

·4: 30 30,600 291.05 290.21 8.4 X lOE-9 

• - .. 

AVERAGE STEADY HYDRAULIC CONDUCTIVITY, K= 8 X lOE-9 cm/sec 

SAMPLE CHARACTERISTICS 

MC Dd P200 %Clay LL PL PI Max. Dd Opt. Moist .. l 

1 
' 

15.0 119.8 ---- ----- 25 13 12 ----- -----

MATERIAL DESCRIPTION SAMPLE LOCATION : 

: 

Gray Silty.Clay Sample No. 4 

117+00N 
: 
: 

Project No.: lM-920623 Remarks: 
Project: BFI-Zion Facility 

Reviewed by: 
Client: BFI Waste systems Inc. Donald Mich 

: 

• Date: 10-14-92 
Checked by: 
Daniel B. Anderson P.E. 

GILES ENGINEERING ASSOCIATES,INC. 
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REPORT OF FALLING HEAD PERMEABILITY TEST 

SAMPLE PREPARATION 

SAMPLE HEIGHT (L),cm: l.78 RIGID WALL CELL NO.: 1 

SAMPLE AREA (A),sq. cm: 18.87 PERMEANT FLUID: Distilled water 
BURETTE AREA (a),sq. cm: 0.94 ONE PORE VOLUME,cm: 8.5 

TEST DATA 

CLOCK TIME TIME (t) BURETTE READING;HEAD(cm) PERMEABILITY(cm/s)= 
10-5,10-9 (sec) INITIAL{Ho) FINAL(H.) 2.J(aL/At)*LOGlO(Ho/H) 

4:30 172,800 298.49 294.62 6.7xlOE-9 1. Pore Volume 

8:20 57,000 294.62 293.36 6.7 X lOE-9 

4:30 29,400 293.36 292.65 7.3 X lOE-9 
.. 

8:00 55,800 292.65 291.39 6.9 X lOE-9 

4:30 30,600 29.1.39 2~0.68 7.1 X lOE-9 

AVERAGE STEADY HYDRAULIC CONDUCTIVITY, K= 7 X 10E-9 cm/sec 

SAMPLE CHARACTERISTICS 

MC Dd P200 %Clay LL PL PI Max. Dd Opt. Moist. 

15.2 115.S ---- ----- 25 14 11 ----- -----

MATERIAL DESCRIPTION SAMPLE LOCATION 

Gray Silty Clay Sample No. 5 

l.2l+OON 

Project No.: lM-920623 Remarks: 
Project: BFI-Zion Facility 

Reviewed by: 
Client: BFI Waste systems Inc. Donald Mich 

Date: 10-14-92 
Checked by: 

.: Daniel B. Anderson P.E. 
GILES ENGINEERING ASSOCIATES,INC. 
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• Appendix E-3F 

Construction Observation Report, Slurry Trench Cutoff Wall, February 1989 
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Photc,___Np. 

1 

2 

3 

4 

Ll:ST OF PHOTOS 

Photo Descriptions 

Box used to mix dry bentonite .with fresh 
water under high pressure prior to being 
pumped to holding pond. December.1988. 

DRA 

View of construction work pad with backhoe in 
operation. Looking west with machine at 
station l+OOE. December 1988. 

A three foot level mounted on backhoe's 
counter weight. To verify verticallity of 
slurry cutoff wall. Checked after each 
movement of backhoe·. December 1988. 

Backhoe on construction pad with ten foot 

~ 
-~ 

t1 p 
L~ 
;: 
7-) 

,, 
i• 

r· 
} : 

;~; 

•i offset ma~kers. Looking north (approximate)· 
------------------station-8±005.-·-December-1988 ---------------

5 

6 

7 

,. 

Backfill profile being checked from station 
3+80S to station 5+60S. Looking south from 
(approximate) .station 4+oos. December 1988. 

Pumped slurry from holding pond being 
discharged into the trench at station·o+OOE. 
Looking east. December 1988. 

Backhoe at station J+OOS moving southward. 
Slurry level at approximately two feet from 
top of construction pad. Note: the turn of 
the trench at static~- 1+96E. December 1988. 
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8 

9 

10 

11 

12 

Trench filled with slurry. 
from (approximate) 7+00S. 

Looking north 
Note: the . 

excavated ma~erial placed away from face of 
trench. December 1988 .• 

06 Cat Dozer mixing backfill material. 
Excavated material," dry bentonite, clay from 
Borrow No. 2, and f~esh slurry are mixed on 
pad. Looking northwest (approximate) station 
3+50S. December 1988. 

D6 Cat Dozer pushing mixed backfill into 
trench from the "daylight" of backfill. 
Looking north from (approximate) station 
6+00S. December 1988. 

Corner of trench at station 1+96E·which 
equals 2+30S. The view of the six foot 
overlap (northend of project) looking south. 
December 1988. 

Top of trench cave-in from station 0+00E to 
station 0+60E. Contractor re-excavated area 
to remove frozen material. Looking to the 
east. December 1988. 
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1.0 INTRODUCTION 

1.1 General Site Information 

The Winthrop Harbor Waste Management Facility is located in the 
NW 1/4 of Section 7, Township 46N, Range 12E, Lake County, 
Illinois. The site is bordered on the west by Green Bay Road 
and on the south by Ninth Street. The facility is owned and 
operated by Browning-Ferris Industries of Illinois, Inc. (BFI), 
and is used for disposal of hazardous .~nd nonhazardous waste. 

1.2 Project History 

The total Winthrop Harbor facility property encompasses 
approximately 150 acres. Of the total, 74.53 acres are used for 
management of RCRA Hazardous Wast~· and are the subject of the 
permit issued by the Illinois Environmental Pro~ection- Agency 
(IEPA). These 74.53 acres are designated by the IEPA as 
Winthrop Harbor Site No. 1, IEPA ID.No. 0978020001 and United 
States Environmental Protection Agency (USEPA) ILD ~o. 
980700728. The remaining acres are used for nonhaz-ardous waste 
disposal. The 75 acres used for nonhazardous waste disposal are 
designated by the IEPA as Winthrop Harbor Site No. 2, IEPA ID 
No. 0978020002. 

Winthrop Harbor Site No. l located at the Winthrop Harbor 
facility received a development permit ·in August 1976 from the 
IEPA. That permit allowed disposal of m~nicipal, commercial·, 
industrial, and hazardous waste in a 59-acre area in Benton 
Township. The remaining 16 acres are located in Newport 
township and are currently used for ancillary facilities. The 
Existing Hazardous Waste Management Unit (a 49-acre portion of 
the 59 acres) in Benton Township has been· in use since August 
1976 as a disposal area for municipal, commercial, and 
industrial wastes, including hazardous·wastes. At the present 

1 881359· 
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time, the Existing Hazardous Waste Management Unit receives RCRA 

hazardous waste and a limited amount of nonhazardous industrial 

waste (IEPA "special waste"). The Existing Hazardous Waste 

Management Unit accepts m~inly sludges from electroplating 

operations and other sludges that are hazardous due to their 

heavy metal content. 

The future h~zardous waste management operation calls for the 

use of approximately ten acres remaining in ~he 59-acre portion. 

The future l~ndfill po~tion of the operation will· be buiit in 

two phases and will include two hazardous waste landfill cells 

meeting the Hazardous and Solid Waste Amendments (HSWA) of 1984 

minimum technology requirements for construction of those type 

units. In addition, proposed operations include the operation 

of a Quality control Area (drum staging, truck wash, laboratory 

and unloading area) and leachate collection tanks located.on 

portions of the 16 acres in Newpor~ Township. 

1.3 Purpose and Scope 

°'"'~ '"\~e. cit-l~e.rJ.ic::es • 
This report ~ asoe:mpan:, ing Brewing Mos. A-1 a1.tl A-2. summarize -

the observations related to the slurry-cutoff wall construction 

activities at the Winthrop Harbor Landfill. Construction of the 

slurry trench cutoff wall was done by Case International Company 

of Roselle, Illinois. Construction observation was performed by 

Foth & van Dyke and Associates Inc. (F&VD) of Green Bay, 

Wisconsin. The slurry cutoff wall is located between the 

existing codisposal unit and the future secure cells. -we­

ttRaeJ:.SH~e:!ii~M£!iD$The primary purpose of the cutoff wall is to 

reJ ie,re tae seepage pressures on-..:l:-he proposed sec~ 

-excavations-.- Contn,I Jo..--kro.1 +low o+ 3roun~a.+er c:lur;nj cell 

piepa.r-oJ,on, 

To verify that construction was completed in substantial 

compliance with the designs, the report includes trench slurry 

test results, backfill test results, photo documentation, and 

2 8·8B59 
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visual classification of the key-in material for the wall. 

Record drawings depicting conditions after construction are al.so. 
by referet1ee i:A\te :ts:t:l.is pepert • ~~ +o a:....:_ .-ineerporat:ed 

rta•...t • 

• ! 

3 88B59 



R 001217

2.0 DESIGN AND QUALITY ASSURANCE MANUAL 

STS Consultants, at the request of case International, performed 

a subsurface exploration along the centerline of the slurry 

wall. Based on this data and test results on different backfill 

mix designs, they concluded that 1) the bottom of trench shall 

have a maximum elevation of 718.0 feet above mean sea elevation, 

and 2) the backfill shall consist of a homogeneous mixture of 

the excavated material and clay from Borrow Area No. 2 at the 

site mixed in the ratio 100:2~, one percent bentonite and 

sufficient slurry from the trench to achieve a- slump of four to 

six inches. The design report from STS Consultants is given in 

Appendix A. 

Foth & Van Dyke prepared a Quali.ty Assurance Manual for the 

project based on the specifications prepared·by _BFI and the 

verbal information on the mix design available from time to 

time. This manual, given in Appendix B, was used by the Foth & 

Van Dyke site engineer during·the construction. 

4 8.8B59 
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3,0 CUTOFF WALL CONSTRUCTION 

J.l Pre-Excavation Activities 

A construction pad was constructed by BFI Clay material was 
hauled from the on-site borrow pit using'27 Cat Scrapers and 
compacted with a Cat 815 sheepsfoot in lifts no greater than 12 
inches prior to compaction. The top of the construction pad was 
constructed at elevation 759.40 feet from station O+OOE to 
4+00S. From station 4+00S, the construction pad was sloped at a 
1.95 percent g~~dc to station 13+25S, which was the end of the 
slurry cutoff wall. 

surveying control was provided by BFI. The slurry -wall 
alignment was staked by BFI and the resident engineer. The . - ;;;_ -

slurry wall location is shown on Drawing No. A-1 in Appendix c~ 
A construction offset line which paralleLed.the wall was placed 
at a distance of 20 feet. The offset line was staked every 50 
feet as was the wall· center line. 

The bench mark used for vertical control was the top of steel 
casing for monitoring well Gl27 (elevation= 759.60 feet). The 
centerline of the wall was shot every ten feet on top of the pad 
prior to construction. The depth of the key was measured from 
the construction pad, whose elevation was known. 

3.2 Discussion of Excavation ~ctivities 

3.2.1 General 

The contractor (Case International of Ro~elle, Illinois) 
mobilized on the site on December 16, 1988, and constructed a 
mixing box and a holding pond for the trench slurry. Pumps were 
installed at the mixing box and the holding pond. Slurry 
transfer pipes were then installed to the start of the slurry 
cutoff wall at station O+OOE. 

5 88B59 
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3.2.2 Bentonite Slurry 

To obtain a stabilized bentonite-water slurry, the bentonite 
powder was mixed with water in a colloidal mixer. This mixing 
procedure achieved complete dispersion of the bentonite 
particles in the water. The bentonite content of the slurry was 
a minimum of four percent by weight of water. After mixing, the 
bentonite-water slurry was allowed to hydrate in the holding 
pond prior to introduction into tpe trench. The bentonite-water 
slurry was agitated in the holding pond by having the pump 
circulate the bentonite-water slurry. ·The bentonite was a 
pulverized, premium grade natural sodium bentonite and met API 
specification 13A. 

3.2.3 Trench Excavation 

The contractor began excavation for the slurry ·cutoff·wall on 
December 17, 1988. · A lead-in trench was started approximately 
65 feet west of station O+OOE. This trench had a gradu~l slope 
from.the top of the construction pad to the start of the wall 
key-in. Bentonite-water slurry was introduced into the lead-in 
trench once the trench de-pth reached six ·feet. The bentonite­
water slurry.was maintained at a depth of two feet or less from 
the top of the construction pad during excavation. 

The trench was excavated vertically from th~ constructiop pad to 
varying depths in order to provide a key of at leas~ three feet 
into t~e underlying natural impervious strata. Further, the 
bottom of the cutoff wall was at a maximum elevation of 718.00 
feet above mean sea level. The cutoff wall was excavated in a 
continuous fashion using.a 1066 Koehring backhoe, with a tl)ree­
foot-wide bucket.· The vertical wall alignment did not deviate 
more than three percent. This was checked by placing a level on 

• 

the backhoe's counterweight. If the machine was level, the boom • 
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was digging vertically. The level was checked whenever the 
backhoe was moved. The total length of the slurry cutoff wall 
was 1,297 feet. The depth of the trench ranged from 30 to 46 
feet with an average depth of 35 feet. 

With the top of impervious natural strata running well above the 
721-foot elevation (718 + 3 feet), the contractor excavated the 
trench to a depth where the bottom of the key would be at or 
near the 718.00-foot elevation. The trench profile is shown on 
Drawing No. A-2 in Appendix C. The elevation of the pad was 
shot every ten feet prior to construction. A wei9hted 
reinforced cloth tape was used to measure the depths to the 
bottom of the key. From the above data the elevations of the 
bottom of the key were determined. The observations are shown 
in Table No. 3-1. 

Samples of the key material were taken as .construction 
progressed. Sampling and testing of the key m~terial are 
described in Section 3.7.1. 

The wall alignment was designed to be fairly straight. At 
station 7+06S where monitoring well No. 111 is located, the 
separation distance between the centerline of wall and the 
centerline of the well was 13 feet. A minimum separation 
distance of ten feet was specified in the design. The slurry 
cutoff wall was extended straight to station 9+00S. From this 
point the alignment was changed by BFI in order to go as far 
east as possible such that the track of the backhoe would follow 
the toe of the codis osal area. e time the contrac or was 

/"-·at station 9+40S, waste was encountered in the excavation. 

7 
The thickness of the waste layer averaged(1s to

1

2o)feet during 
the rest of the excavation. The excavated wastes were loaded by 
the backhoe into Cat scrapers and hauled to the hazardous waste 
disposal site by BFI personnel . 

7 88B59 



R
 0

01
22

1

• 

Clay Pad 
Station (Elev.) 

O+OOE 759.8 
0+20E 759.7 
0+40E 759.5 
0+60E 759.4 
0+70E 759.4 
0+80E 759.4 
0+90E 759.4 
1+00E 759.4 
1+10E 759.4 

00 1+20E 759.4 
1+30E 759.4 
1+40E 759.4 
1+50E 759.4 
1+60E 759.4 
1+70E 759.4 
1+80E 759.4 
1+96E 759.4 

2+24S 759.4 
2+30S 759.4 
2+40S 759.4 
2+50S 759.4 
2+60S 759.4 
2+70S 759.4 
2+80S 759.4 
2+90S 759.4 

• "3+00S ~ . 759:4 ·, .. 
3+10S. •. ~ -759.4 . 
3+20S 759.4-:: ~ . .. . . . .. ...,, ~ 

00 
00 
lid 
u, 

'° 

Bottom 
Top of Key • of Key 
(Elev .. ) , • (Elev.) 

716.8 713.8 
716.6 713.1 
717.5 714.5 
717.4 714.4, 
713.4 713.4 
716.4 713.4 
715.9 712.9 
719.4 716.4 
718.4 714.9 
720.4 717.4 
719.9 715.6 
718.4 714.1 
721.0 717.8 
721.0 717.9 
718.9 715.4 
719.4 716.4 
720.3 717.4 

720.4 717.4 
721.0 717.4 
721.:0 717.5 
720.1 717. 1 
719.4 717.1 
719~9 715.3 
719.9 716.6 
719.3 715.6 

'" 719.4 715.9 
718.9 715.5 

;119.9. ,. 716. 7 .-

' 

• 
TABLE NO. 3·1 

Visual Classification of Key-In Material 

Construction Documentation of Cutoff Mall 

Winthrop Harbor Landfill 

Visual Class 
of Key Soil 

Lean Clay (CU 
Lean Clay (CL) 
Lean Clay (CL) 
Lean Clay (CL) 
Lean Clay CCL) 
Lean Clay (CL) 
Lean Clay (Cl) 
Lean Clay (CL) 
Lean Clay (Cl) 
Lean Clay CCL) 
Lean Clay (CL) ~ 
Lean Clay (CL) 
Lean Clay (CL) 
Lean Clay (CL) 
Lean Clay (CL) 
Lean Clay (CL) 
Lean Clay (CL) 

Lean Clay (CL) 
Lean Clay (CL) 
Lean Clay (CL) 

• ,Lean Clay (CL) 
Lean Clay (CL) 
Lean Clay (CL) 
Lean Clay (CL) 
Lean Clay (CL) 

Lean Clay (CL) 

Top of Clay 
(Elev.) 

744.4 

744.4 

744.4 
•. Lean Clay (CL) 

Lean Clay (CL) 

ft, :.:: .-•. EE5:.ii.MJW ... S?&&!4£@9.&i..Ji£;/.,,f!iffui&..@lf!JJ.9.¥!B.,.~ifff!.4l.£ ... .:;.f!&;,s_-i@. .. i•~!&.t.YV.&.:t.-!t-5,.t;:fi¼.;~\!.$eU~t!!~··~ ... •'F'-;~--r.:-:-~."1~.·.v:!' • 

conunents 

1 +96E = 2+30S with 61 overlap 
station equation 
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TABLE NO. 3·1 (Cont.) 

I 
Bottom 

Top of,Clay Clay Pad Top of Key of Key Visual Class 
Station (Elev.) (Elev.) (Elev.) of Key Soil (Elev.) Cannents 

I 
I 

3+30S 759.4 n1.o 718.0 Lean Clay (CL) 
3+40S 759.4 no.4 717.3 Lean Clay (CL) 
3+50S 759.4 719.7 716.4 Lean Clay (CL) 
3+60S 759.4 719.7 716.7 Lean Clay (CL) 
3+70S 759.4 720.9 717.9 Lean Clay (CL) 
3+80S 759.4 719.7 716.7 Lean Clay CCL) 
3+90S 759.4 717.3 716.1 Lean Clay CCL) 

4+00S 759.4 719.5 716.4 Lean Clay (CL) 
4+10S 759.4 no.3 717.4 Lean Clay CCL) 
4+20S 759.0 721.D 718.0 Lean Clay (CL) 
4+30S 758.9 no.9 717.8 Lean Clay (CL) 
4+40S 758.7 no.5 717.7 Lean Clay (CL) 
4+50S 758.6 719.9 716.6 Lean Clay (Cl) 726~6 
4+60S 758.6 720.1 716.3 Lean Clay (CL) 
4+70S 758.4 720.4 716.8 Lean Clay (CL) 

'° 4+80S 758.3 m.o 717.8 Lean Clay (CL) 
4+90S 758.1 720.9 717.6 . 
5+00S 757.9 720.1 716.9 
5+10S 757.8 720.3 717.1 Lean Clay 
5+20S 757.6 719.6 716.3 Lean Clay W/Silt (CL) 
5+30S 757.3 719.3 715.8 Lean Clay w/Sllt (CL) 
5+40S 757.3 721.0 717.0 Lean Clay W/Silt (CL) 
5+50S 757.0 721.0 717.0 Lean Clay W/Silt (CL) 737,0 

, 5+60S., 756.8 721.0 717.0 Lean Clay w/Silt (CL) 
5+70S 756.8 720.5 716.8 Lean Clay w/Silt (Cl) 
5+80S 756.8 720.1 716.5 Lean Clay W/Silt (CL) 

00 5+90S • 756.6 720.1 716.6 Lean Clay w/Silt (CL) 00 
till 
UI 

'° 

c:, 
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TABLE NO. 3·1 (Cont.) 

Clay Pad 
Station (Elev.) 

6+00S 756.6 
6+10S 756.5 
6+20S 756.0 
6+30S 755.8 
6+40S 755.7 
6+50S 755.8 
6+60S 755.5 
6+70S 754.8 
6+80S 754.2 
6+90S 753.7 .. 
7+00S 753.2 
7+10S 753.2 
7+20S . - 753.4 
7+30S 753.5 
7+40S 753.5 
7+50S 753.7 
7+60S 753.3 
7+70S . 753.0 

•• 7+80S. 752.7 
7+90S 752.5 

8+00S 752.3 
8+10S 752.0 
8+20S 751.7 

.8+30S 751.4 
B+40S 751. 1 
8+50S 750.0 
8+60S 750.6 
8+70S 750.2 
8+80S 749.9 
8+90S 749.8 

• r· 

Top of Key 
(Elev.) 

719.6 
720 .. 2 
719 .. 2 
720.6 
720.2 
720.5 
720.1 
718.8 
718.2 
717.7 

717.2 
717.2 
718.4 
718.5 
718.5 
719.7 
719.3 
719.0 
719.2 
717.5 

718.3 
718.0 
717.7 
717.4 
716.1 
718.D 
717.7 
718.2 
717.9 
716.8 

• 
Bottom 
of Key Visual Class 
(Elev.) ~·· of Key Soil 

.716.6 Lean Clay w/Silt (CL) 
717.4 Leen Clay (CL) 
716.0 Lean Clay w/Silt (CL) 
715.8 Lean Clay w/Silt (CL) 
715.4 Lean Clay w/Silt (CL) 
716.8 Lean Clay w/Silt (CL) 
716.5 Lean Clay W/Silt (CL) 
715.8 Lean Clay w/Silt (CL) 
715.2 Lean Clay w/Silt (CL) 
714.7 Lean Clay w/Silt (CL) 

714.2 Lean Clay w/Sllt (Cl) 
714.2 Lean Clay W/Silt (CL) 
715.4 Lean Clay w/Silt (CL) 
715.5 Lean Clay w/SilT (Cl) 
715.5 Lean Clay w/Silt (CL) 
716.7 Lean Clay w/Silt (CL) 
716.3 Lean Clay (CL) 
716.0 Lean Clay (CL) 
715.7 Lean Clay (CL) 
714.7 Lean Clay (CL) 

715.3 Lean Clay (CL) 
715.0 Lean Clay (CL) 
714.7 Lean Clay (CL) 
714.4 Lean Clay (CL) 
713.1 Lean Clay (CL) 
715.0 Lean Clay (CL) 
714.7 Lean Clay (CL) 
715.2 Lean Clay (CL) 
714.9 Lean Clay (CL) 
713.7 Lean Clay (CL) 

Top of Clay 
(Elev.) 

733.2 

•• 

Conments 
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TABLE NO. 3-1 (Cont.) 

Clay Pad Top of Key 
Station (Elev.) (Elev.) 

9+00S 749.1 718.1 
9+10S 749.1 718.1 
9+20S 748.8 717.8 
9+30S 748.7 719.7 
9+40S 749.1 719.1 
9+50S 749.3 719.3 
9+60S 749.0 718.8 
9+70S 748.8 718.8 
9+80S 748.8 718.8 
9+90S 749.0 718.8 

10+00S 748.8 718.8 
10+10S 748.7 718.7 
10+20S 748.8 718.8 
10+30S 748.3 718.3 
10+40S 747.9 718.9 
10+50S 747.4 718.4 
10+60S 747.2 719.2 
10+70S 747.2 718.2 
10+80S 747. 1 720.1 
10+90S 747.0 720.0 

11+00S 746.9 720.4 
11+105 746.6 719.6 
11+205 746.3 718.3 
11+305 745.9 717.9 
11+405 745.6 718.6 
11+50S 745.5 717.5 
11+60S 745.5 717.5 

00 
11+70S 745.5 717.5 

00 11+80S 745.4 718.4 
to 11+90S 
V, 

745.2 718.2 
10 

Bottom 
of Key Visual Class 
(Elev.) of Key Soil 

715.1 Leon Clay (Cl) 
715.1 Lean Clay CCL) 
714.8 Lean Clay (CL) 
716.7 Lean Clay (CL) 
716.1 Lean Clay CCL) 
716.3 Lean Clay (CL) 
715.8 lean Clay (CL) 
715.8 Lean Clay (CL) 
715.8 Lean Clay (CL> 
716.0 Lean Clay (CL) 

715.8 Lean Clay (CL) 
715.7 Lean Clay CCL) 
715.8 Lean Clay (CL) 
715.3 Lean Clay (CL) 
715.9 Lean Clay (CL) 
715.4 Lean Clay (Cl) 
716.2 Lean Clay (CL) 
715.2 Lean Clay CCL) 
717.1 Lean Clay (CL) 
717.0 Lean Clay (CL) 

716.9 Lean Clay (CL) 
716.6 Lean Clay CCL) 
715.3 Lean Clay (CL) 
714.9 Lean Clay (CL) 
715.6 Lean Clay (Cl) 
714.5 Lean Clay (CL) 
714.5 Lean Clay (CL) 
714.5 Lean Clay CCL) 
714.4 Lean Clay (CL) 
715.2 Lean Clay (CL) 

• 
Top of Clay 

(Elev.) 

721;1 

720.8 

719;4 
' 

720.9 

Conments 

Top of waste= 741.1, bottom of waste= 721.1 

Top of waste= 738.8, bottom of waste= 720.8 

[op of waste= 737.9, bottom of waste= 719.9 

Top of waste= 737.0, bottom of waste= 721.0 

Top of waste= 737.6, bottom of waste= 724.6 

Top of waste= 739.5, bottom of waste= 725.5 

• 
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TABLE NO. 3·1 (Cont.) 

Clay Pad 
Station (Elev.) 

-
12+00S 744.9 
12+105 744.5 
12+20S 744.3 
12+30S 744.0 
12+40S 743.3 
12+50S 743.0 
12+60S 742.9 
12+70S 742.3 
12+80S 742.0 
12+90S 742.0 

13+00S 741.8 
13+10S 741.8 
13+20S 741.S 
13+25S 741.8 

Top of Key 
(Elev.) 

717.9 
712.5 
712.3 
716.0 
715.4 
715.0 
716.9 
716.3 
716.0 
716.0 

713.8 
713.S 
713.S 
713.8 

Bottom 
of Key Visual Class 
(Elev.) of Key Soil 

714.9 Lean Clay (CL) 
709.5 Lean Clay (CL) 
709.3 Lean Clay (CL) 
713.0 Lean Clay (Cl) 
712.4 Lean Clay (CL) 
712.0 Lean Clay (CL) 
712.9 Lean Clay (Cl) 
712.3 Lean Clay (CL) 
712.0 Lean Clay (Cl) 
712.0 Lean Clay (Cl) 

710.8 Lean Clay (CL) 
710.8 ~. Lean Clay (CL) 
710.S • ·~ Lean.Clay (Cl) 
710.8 :~••Lean.Clay (CL) ..... .. ~ ~' ! ... 

Top of Clay 
(Elev.) Conments 

Top of waste= 739.5, bottom of waste= n3.5 

Top of waste= 738.0, bottom of waste= nl.O 

Top of waste= 739.0, bottom of waste= 721.0 

r.·~:, 

,: ' 
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At station 11+75S the backhoe hit a leachate drain line. There 
was a little loss in the bentonite-water slurry; we assumed it 
filled the leachate storage tank at the southwest corner of the 
codisposal area. We pulled the tank cover and the tank was 
found to be filled. The leachate line, which is outside of the 
codisposal site, was to have extended 200 feet straight north of 
the end of the storage tank. Apparently when the line was 
installed, it was not straight north, but ran at an angle toward 
the northwest. 

The slurry cutoff wall was terminated at station 13+25S. Tne 
backhoe remained in digging position to remove any material 
which the slurry backfill was pushing along. 

When the ~renching was complete, the area where the scrapers 
were befllg~io1'ded had wastes which sPf~om the scrapers. 
BFI removed the spilled wastes using a 7 Cat loader which 
piled the material. A 225 Cat backhoe was used to load the 
scrapers which transported the wastes to the hazardous waste 
disposal area. 

--------------~------
3.3 Discussion of Backfill Methods 

The backfilling operation commenced on December 20, 1988. The 
impervious backfill was placed into the trench after excavation. 
The mix consisted of excavated material, clay from Borrow Area 
No. 2, and dry bentonite mixed with both fresh slurry and trench 
slurry. The primary source of borrow material was the 
construction pad itself. Because of this, the amount of borrow 
material being added to the backfill was difficult to control. 
In order to monitor the amount of borrow being added, field 
sieve analyses were run on the backfill to ensure a minimum 
fines content corresponding to the design mix, the mix designed 
by STS Consultants had a fines content (P200) of 69.0.percent. 
This is indicated in the BFI communication included in Appendix 
D. 

13 88B59 
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The blending of the mixture was performed by a D6 cat doze~ in 

such a manner that the backfill became homogenous. Dry 

bentonite was added to the mixed backfill at a rate of two 

tons/200 trench feet. The backfill material just prior to 

placement had a consistency of wet concrete with a slump of four 

to six inches as determined by the method specified in ASTM 

Cl43-78. The blended backfill was sampled routinely and tested 

in the field to ensure that its total unit weight was at least 

20 pcf heavier than that of the bentonite-water slurry. 

The initial backfill was placed by the construction of a lead-in 

trench. The start of the lead-in trench extended 65 feet west 

of the start of the wall. Just prior to the backfilling 

operation, a cave-in of the trench top occurred. This allowed 

frozen materiai to be at the bottom of the key from station 

O+OOE to station 0+60E. The contractor opted to begin 

backfilling from the lead-in trench and return to re-excavate 

the wall and remove the frozen pieces at a later date. 

Backfilling was placed from the lead-in trench and placed such 

that its surface rose above the slurry level. This surface is 

known as "daylighting" of the backfill. The dozer filled the 

trench with the homogenous backfill from the daylight end. By 

filling at the daylight end the backfill material was allowed to 

slowly slide forward down the backfill slope displacing the 

bentonite-water slurry as it progressed. 

By allowing the backfill to slide forward down the backfill 

slope, the cutoff wall shall be homogenous without voids. The 

toe of the backfill was 25 to 100 feet from the point of 

excavation. This allowed for the inspection of the trench 

bottom by both the contractor and the engineer. 

During the extremely cold days of the last week of December, the 

top of the excavated material stockpiled on the sides became 

• 

frozen. This was pushed to the side and the unfrozen material • 
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below was used in the backfill mixture. To make up for the 
unsuitable excavated material when waste was encountered and the 
discarded frozen soil, clay from Borrow Area No. 2 was used. 

·As the backfilling process continued and displacing of the 
bentonite-water slurry continued, a holding pond was required. 
The holding pond was constructed of clay and located in the area 
of the proposed secured cell No. 2. This bentonite-water slurry 
was assumed to be contaminated due to construction through the 
wastes, and the breaking of the pipe leading to the leachate 
storage tank. Temporary berms were constructed such that the 
bentonite-water slurry was diverted from the trench to the 
holding pond as the backfilling operation continued. The excess 
bentonite-water slurry was contained in the holding pond 
awaiting treatment by BFI. 

3.4 Trench Re-excavation 

With the trenching of the cutoff wall completed at station 
13+25S, the contractor mobilized the backhoe to the north end of 
the site. This mobilization was done to reconstruct the cutoff 
wall between stations O+OOE and 0+60E. Bentonite-water slurry 
transfer pipes were placed together and, as the trench depth 
reached six feet, the pumping commenced. During the excavation, 
a well-blended backfill material was being removed and piled on 
either side of the trench. At station O+OOE excavation was 
continued until the undisturbed native impervious strata was 
encountered. This signalled that the required key depth had 
been achieved. 

After reaching the bottom of the key (station O+OOE), the 
contractor continued to dig the backfill out. Three large 
frozen pieces of backfill were removed. Re-excavation was 
continued to station 0+70E to insure that no other frozen 
material was left on the trench bottom. By the time the bottom 
of the trench at station 0+70E was re-excavated and cleaned, the 
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previously placed backfill up to approximately station 1+70E 

DRAFitj 
had I, 

slumped into the excavation, forming a gentle 

Backfilling was therefore done utilizing this 

Dry bentonite and trench slurry were ad~ed to 

backfill and mixed well. 

slope. 

"lean-in" tren<.:h. 

the excavated 

Backfill material was pushed into the trench by a D6 cat dozer 

from the daylight end at approximately l+SOE moving westward. 

The excess slurry from the trench was allowed to empty into the 

secure cell No. 1 by the contractor cutting through the work 

pad. The backfilling process continued until the trench was 

completely filled. 

3.5 Documentation 

The site engineer present throughout the construction period 

documented the different phases of work. Photographs given in 

Appendix E show different phases of the project. Daily reports 

by the resident engineer can be found in Appendix F. The 

contractor provided the test report for the bentonite used and 

this is given in Appendix G. 

3.6 Miscellaneous Items 

3.6.1 Refuse Removal 

The alignment of the slurry cutoff wall was to parallel the toe 

of slope from the codisposal site No. 1. The track of the 

backhoe was allowed to follow the toe. (The toe is defined .:,s 

the intersection point where the construction pad meets the west 

slope of the codisposal cell No. 1). The centerline of the 

trench is ten feet west from the toe. At station 9+40S, refuse 

from the codisposal site was encountered. Thickness of waste 

ranging from 13 to 20 feet was encountered from station 9+40S to 

13+25S with an average thickness of 17.0 feet. The waste was 

removed from the trench by the backhoe and loaded on scrapers, 

r . 
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which hauled the refuse to the hazardous waste disposal area. 
During loading, some refuse was spilled onto the loading area. 
A rubber tire loader kept the area clear of debris until all of 
the trench was excavated. 

The loading area needed to be free of waste, spillage, and any 
other debris due to the fact that this area was used for 
backfill mixing. BFI used a cat°,173 loader to remove a small 
layer of the loading area. By doing this, no refuse or spillage 
was left where backfill mixing was done. The cat loader pushed 
all the spilled refuse and excavated material onto a pile such 
that it could be loaded. A Cat 225 backhoe loaded the scrapers 
which hauled the waste material to the active hazardous waste 
disposal area. 

3.6.2 Leachate Line 

A drain pipe which was to have extended 200 feet due north out 
of the leachate storage tank was hit. The line was not due 
north; therefore, during construction, the pipe was hit at. 
approximately station 11+75S. According to BFI measurements, 
this would indicate that only the end of the line was removed. 
A loss of bentonite-water slurry from the trench was noted. 
During an investigation, the storage tank's liquid level was was 
found to be equal to that of the trench slurry. This indicated 
that bentonite-water slurry loss was to the tank and not into 
the refuse. 

3.7 D~scussion of Testing and summary of Results 

3.7.1 Key Material Sampling and Testing 

Samples of the key material were collected on a 100-foot 
interval to verify the adequacy of the strata into which the 
slurry wall was being keyed. These samples were delivered to 

• and are kept at Foth & Van Dyke's soil laboratory. The soil lab 
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classified the samples as a lean clay with little sand and 

gravel, dark gray (CL). See Table No. 3-1 Visual Classification 

of Key-In Material. No other testing was required other than 

the visual classification. 

The cuttings from the key were examined by the site engineer 

continuously to be sure that the key was excavated in the 

impervious lean clay layer. 

3.7.2 Slurry Sampling and Testing 

Case International personnel performed quality assurance testing 

on the slurry. The Foth & Van Dyke site engineer performed 

quality assurance tests and also monitored the testing done by 

Case International personnel. The specified 

properties/requirements are given below: 

• Bentonite content shall be a minimum of four percent by 

weight of water. 

• Freshly mixed, fully hydrated, bentonite-water slurry must 

have a minimum viscosity of 40 marsh seconds. 

• The bentonite-water slurry shall not lose more than 15 cm 

of fluid during the performance of the standard Filter 

press test in accordance with API Specification RP13B at 

100 psi applied for a 30-minute duration. 

Slurry introduced into the trench shall have a minimum 

density of not less than 63.5 pcf. 

The trench slurry was sampled from the top of the trench as well 

as from the bottom. This sampling was done twice a day, 

• 

mornings and afternoons. Samples from the holding pond were 

obtained four times a day or whenever the bentonite-water slurry 

was added to the trench or used for backfill mixing. See Table • 
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No. 3-2 for frequency of tests. Testing of the slurry from both 
the trench and the holding area is summarized in Table No. 3-3. 

From all the testing in the field on the slurry and from 
reviewing Table Nos. 3-2 and 3-3, it was found that all test 
results satisfy the specifications. 

3.7.3 Backfill sampling and Testing 

Quality assurance testing on backfill material was performed by 
both Case International and Foth & Van Dyke personnel. The Foth 
& Van Dyke site engineer monitored the tests done by Case 
International. 

Backfill samples were obtained every 100 feet and tested for 
grain size artd'Atteroerg limits at Fotfi & van DyJce's soil 
laboratory. These samples were numbered GC-1 to GC-12. A spare 
sample of this backfill was also obtained. The lab data sheets 
are contained in Appendix H •. Four Shelby tubes were pushed at 
an approximate spacing of 400 feet, along with a spare tube. 
These samples were nµmbered Pl to P4. From the Shelby tubes the 
dry density, moisture content, and coefficient of permeability 
were determined. The required coefficient of permeability was 
1 x 10-7 cm/sec or less. The permeability test data are in 
Appendix I. The laboratory test results are summarized in Table 
No. 3-4. 

Quality assurance of the backfill was also conducted daily in 
the field soil lab. The backfill was checked for slump per ASTM 
Cl43-79. A slump of four to six inches was specified to obtain 
a consistency of wet concrete. The fines content (P200) was 

. also monitored daily. The minimum fines content was to be at 
least 69.0 percent . 
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TABLE NO. 3-2 
'· 
i:i 
::1 

.i 

Quality Assurance Tests on Bentonite-Water Slurry 

,I 
'I 

T~st 
I 

I 
o;ensity 

I 
;] 

rlensity 
,I 

J 
1 

Marsh 
F;unnel 
~iscosity 

,,( . 
:! 

Marsh N ,., 
o Funnel 

00 
00 
ti.I 
VI 
\0 

Viscosity 
! 

Filuid Loss 
·, 

,:] 

Fluid 
noss 
'I 

I 
,I 

:I 

·I 
::l 

j 
11 

rl ! 
!I 
i.l 
,,I r 

?-
::\ 

:; 
:,., 

Location 

Slurry from holding tank 

Slurry in trench close to 
its bottom 

Slurry from holding tank 

Slurry in trench close to 
the surface 

Slurry from holding tank 

Slurry from trench close to 
the surface 

,:1 
,, . 

Frequency 

4 times/day min. 
or as required 

2 times/day 

4 times/day min. 
or as·required 

2 times/day 

2 times/day 

2 times/day 

J .. ,.~-.. --~• ..... a, ..... sa»!!QIC!2• .-.SWWW:SIOdEfJO,_~_.....,.:""'""'...,,.,.,,,,.....:.,,,,, ...... ~•; ··- ••••••••• ._,,,. •• 

:I 
) 

Remarks 

Determine density whenever 
additional slurry is placed or 
when slurry is reconditioned. 

Determine viscosity whenever 
additional slurry is placed or 
when slurry is reconditioned. 

c:, 
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i . ~J­

r~­
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00 
00 
~ 
\JI 
\0 

• 

Test 
No. 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

Date Location 

12· 18·88 Holding Pond 
12·18·88 Holding Pond 
12-18·88 Holding Pond 
12·18·88 Holding Pond 
12·18·88 Top of Trench 
12-18-88 Top of Trench 
12-18·88 Bottom of Trench 
12-18·88 Bottom of Trench 
12· 19·88 Holding Pond 
12-19-88 Holding Pond 
12-19·88 Holding Pond 
12-19·88 Holding Pond 
12·19·88 Top of Trench 
12· 19·88 Top of Trench 
12·17·88 Bottom of Trench 
12-19-88 Bottom of Trench 
12-21-88 Holding Pond 
12·21·88 Holding Pond 
12-21-88 Holding Pond 

• 
TABLE NO. 3·3 

Quality Assurance Tests in Field on Bentonite·Water Slurry 

Winthrop Harbor Landfill 

Volume of 
Viscosity DensitJ Filtrate 

Station (Seconds) ( lb,/ft > (ML) 

44 65.0 15.0 
43 62.0 15.D 
40 61.D 15.0 
42 67.0 15.0 

1+00E 44 65.5 15.0 
O+OOE 42 65.0 15,0 
1+00E 43 64.0 15.0 
O+OOE 43 . 63.0 . , ;15.0 • ... _., 

42 64.0 . i-• : 15:0 
"; . , .,, 3" u.,. 

41 ,. ·64.5 .. h , : ,14.S 
43 63.0 ·, i• 14.0 ..... , .'I 111,·t 

40 · 63.0 ' ,. : 14.5 
1+50E 41 65.5 14.0 
1+96E 44 66.0 15.0 
1+50E 42 65.0 15.0 
1+96E 42 65.0 15.0 

40 65.0 14.0 
41 65.5 14.0 
41 65.0 14.0 

•.r.-z»_5Mnrt2f:i@S:~J-~~=~~:'·•.'"'' .... ·"':':: ... ,~•-~E-i@.'!~ .• . .!!:.1;t,it."~:-:::,--,..,,.: ~-::~•~!~J! .. 4=:3..'E<e'...,U-::1"¥·· ::!!.-:i':--~:"'--1· <i•.f.'!"..J.: .. ~.~~l~:~•:!·•f .. ,~ '·' 

• 

TltfllP, 
( • F) Conments 

40 
40 
41 
40 
40 
41 
40 
42 
48 
45 
47 
47 
48 
49 
48 
49 
50 
so 
50 

c:, 

~ .-., --, 
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TABLE NO. 3·3 (Cont.) 
i'l 
,j 

,j 

Volume of 

Test Viscosity Density Filtrate Temp. 

I No. Date Location . Station (Seconds) ( lb./ft3) (ML) ( o F) Conments 

:) 
ti ii 20 12-21-88 Holding Pond 40 64.5 14.5 50 
'·1 

:J 
21 12-21-88: Top of Trench 2+50S 40 67.0 15.0 51 

22 12-21-88' Top of Trench 1+40E 40 66.0 14.0 57 

:i· 

23 12-21-88 Bottom of Trench 2+50S 45 67.0 15.0 51 

24 12·21 ·B8 Bottom of Trench 1+40E 40 65.0 14.5 51 

,, 25 12·22·88' Top of Trench 3+50S 49 68.0 14.0 46 

26 12·22·88 Top of Trench 2+50S 46 67.0 14.5 46 

t' 27 12·22·88 Bottom of Trench 3+50S 53 70.0 14.5 49 

:J 28 12·22·88 Bottom of Trench 2+50S 51 69 o' ·:' 14.5 49 . . . , 

::i 29 12·23-88 Bottom of Trench 1+90E 47 
. , 

~69.5 • 14.5 43 
,/ N •f 

... 
!J N 30 12·23-88 Bottom of Trench 4+00S 46 68.0.; 15.0 44 
ii !, 31 12·23·88 Top of Trench 1+90E 42 66.0. 14.0 40 

32 12·23·88 Top of Trench 4+00S 44 66.0 15.0 41 

33 12·27·88 Bottom of Trench 4+00S 48 69.0 14.5 41 

34 12·27·88 Bottom of Trench 4+50S 48 69.5 14.0 41 

" 35 12·27·88 Top of Trench 2+50S 52 72.0 14.5 . 41 

:~ 36 12·27·88 Top of Trench '5+5DS 48 73.0 14.5 41 

:,1 
37 12·28·88 Holding Pond 42 65.5 14.5 38 

38 12·28·88 Holding Pond 56 65.0 13.5 38 

00 
39 12·28·88 Holding Pond 51 66.0 14.D 39 

1:1 
00 
td 
V, 

'I "' ~l 
~ 

i, 
1" 
,· 
1:, c:, 
rj 

~-
,., 
1,1 
:i ., 

i 1J 

!I ·• • i'.1 

~1· ,, 
~~,.~:--=•.,r1"=•--.... 
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TABLE NO. 3·3 (Cont.) 

Volume of 
Test Viscosity Density Filtrate Temp. 
No. Date Location Station (Seconds) (lb./ft3) (Ml) < •n 

40 12·28·88 Holding Pond 41 65.0 14.5 41 
41 12·28·88 Top of Trench 5+80S 52 74.0 15.0 38 
42 12·28·88 Top of Trench 6+30S 50 71.5 15.0 43 
43 12·28·88 Bottom of Trench 5+80S 48 72.0 15.0 40 
44 12·28·88 Bottom of Trench 6+00S 47 70.0 14.5 40 
45 12·29·88 Bottom of Trench 7+50S 59 65.0 13.0 40 
46 12·29·88 Bottom of Trench 7+60S 54 67.0 14.5 40 
47 12·29·88 Top of Trench 7+50S '53 61.0 14.0 40 
48 12·29·88 Top of Trench 7+60S 153 60.0 14.0 40 
49 12·30·88 Holding Pond 

N 53 65.0 14.0 43 
w 50 12·30·88 Holding Pond 54 64.0 14.0 40 

51 12·30·88 Holding Pond 41 65.5 15.0 45 
52 12·30·88 Holding Pond 41 66.0 15.0 47 
53 12·30·88 Bottom of Trench 7+60S 59 65.0 14.5 38 
54 12·30·88 Bottom of Trench 7+50S 54 67.0 13.0 37 
55 12·30·88 Top of Trench 8+50S 50 68.0 14.5 47 
56 12·30·88 Top of Trench 7+50S 48 60.0 15.0 45 
57 12·31·88 Bottom of Trench 8+60S 50 72.5 14.0 40 
58 12·31 ·88 Bottom of Trench 8+80S 53 70.0 14.5 40 

00 59 12·31·88 Top of Trench 8+00S 50 68.5 14.5 40 
00 
~ 
VI 
\0 

•• Pl ~. ::!;·: '#!:-~.:"!SJ.§Mf1 !:¥%:{!f-:?fo1.::ff..tlf@.4'':'..½f¥.:·E''!'#.:·'~K4:lS %!/~ -.~1:2~::-~··· 't· :4.1:': \.;.;'-¥ .• --·~ 41?'. ::'\& ... ·... •• . • . • ''\ : : • -~-~!":ts.r.;:Pit~•~~~¾IW;;:.Mt-.4t,=9\lfi.+,¥£WJ,'i:-!·'?.1.~.-=---- ·;·. ~,-".::" '!"'-: • ~-.;:,,•-: 
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TABLE NO. 3·3 (Cont.) 

Test 
No. Date 

60 12·31·88 
61 1 • 1 ·89 
62 1 • 1 ·89 
63 1·1·89 
64 1·1·89 
65 1 • 1·89 
66 1·1·89 
67 1-1·89 
68 1 • 1 ·89 
69 1·2·89 

N 70 1·2·89 .i:--

71 1·2·89 
72 1·2·89 
73 1-3-89 
74 1·3·89 
75 1·3-89 
76 1·3·89 
77 1·3·89 
78 1 ·3-89 
79 1-3-89 

00 
00 
t,::I 
UI 

"° 

•• 

Location Station 

Top of Trench 7+00S 
Holding Pond 
Holding Pond 
Holding Pond 
Holding Pond 
Bottom of Trench 8+50S 
Bottom of Trench 9+50S 
Top of Trench 10+20S 
Top of Trench 10+00S 
Top of Trench 11+00S 
Top of Trench 11+50S 
Bottom of Trench 10+60S 
Bottom of Trench 10+40S 
Holding Pond 
Holding Pond 
Holding Pond 
Holding Pond 
Top of Trench 11+00S ,, 
Top of Trench 12+00S 
Bottom of Trench 11+00S 

Volume of 
Viscosity Density Filtrate Temp. 
(Seconds) ( lb./ft3) CML) ( D F) Conrnents 

. 
50 67,0 15.0 40 
44 68.0 12.5 39 
42 67.5 13.0 37 
42 66.5 13.0 37 
42 66.5 13.D 37 
58 70.0 13.5 37 
65 72.5 13.5 36 
53 73.0 13.5 43 
51 72.5 12.5 40 
53 72.0 13.0 43 
55 70.0 13.5 43 
54 73.5 13.5 39 
51 72.5 13.5 39 
42 66.0 14.0 37 
43 66.5 14.0 37-
43 69.0 14.5 39 
41 69.0 15.0 39 
49 70.0 13.5 38 
50 68.0 14.0 38 
51 74.0 14.D 43 

c::, 
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00 
00 
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TABLE NO. 3·3 (Cont.) 

Test 
No. 

80 
81 
82 
83 
84 
85 
86 

87 
88 

Date 

1-3-89 
1·4·89 
1·4·89 
1·4·89 
1-4-89 
1·4·89 
1-4-89 
1·4·89 
1-4-89 

Location Station 

Bottom of Trench 12+00S 
Holding Pond 
Holding Pond 
Holding Pond 
Holding Pond 
Top of Trench 13+00S 
Top of Trench 12+50S 
Bottom of Trench 13+00S 
Bottom of Trench 12+50S 

Viscosity 
(Seconds) 

47 
40 
41 
40 
40 
50 
53 
47 
49 

• 
Density 

< lb./ft3) 

70.0 
66.0 
64.0 
65.0 
72.0 
70.0 
70.0 
73.0 
72.0 

Volume of 
Filtrate 

(Ml) 

14.0 
15.0 
15.0 
15.0 
15.0 
15.0 
15.0 
14.5 
14.5 

Tecrp. 

( • F) 

43 
38 
38 
37 
39 
39 
40 
40 
40 

Conments 

• 

C, 

$Z 
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Sample 
No. 

GC-1 

GC-2 

GC-3 

GC-4 

GC-5 

GC-6 

GC-7 

GC-8 

GC-9 

GC-10 

GC-11 

GC-12 

Sample 

No. 

P-1 

Spare 

P-2 

P-3 

P-4 

TABLE NO. 3-4 

summary of Laboratory Soil Testing 
Results for Back.fill Material 

Station 
No. 

l+OOE 

1+96E 

3+00S 

4+00S 

5+00S 

6+00S 

7+00S 

8+00S 

9+00S 

10+00S 

11+00S 

12+00S 

Summary of 

Station 

No. 

1+00 E 
1+00 f 
3+00 5 
1+00S 

11+00 $ 

P-200 Clay (%) 
(%) Content LL PL PI 

79.4 33.l 30.3 14.6 15.7 

76.2 27.5 31.0 14.6 16.4 

76.4 29.5 31.7 15.4 16.3 

78.3 30.0 31~4 15.4 16.0 

79.1 31.5 33·. 0 15.6 17.4 

75.1 29.5 32.6 14.8 17.8 

76.8 30.0 33.1 14.5 18.6 

78.8 29.8 32.2 14.5 17.7 

78.2 31.0 30.5 14.4 16.1 

73.7 31.0 35.2 15.0 20.2 

76.1 32.5 36.0 14.9 21.1 

77.3 32.5 36.3 14.8 21.5 

Permeability Test Results on Backfill 

Moisture Dry Permeability 

Content (%) Density (lb/ft3 ) (cm/sec) 

23.6 105.8 3.5 X 10-8 

21. 0 108.1 

17.4 114.6 2.8 X 10-8 

19.6 113.7 1.1 X 10-8 

28.0 98.0 3.3 X lo-8 

26 88B59 
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DRAFT 
The blended backfill had a sufficient plasticity to allow a 

rolling of 1/8" thread in accordance with procedures in ASTM 

04318. 

Backfill surface profile measurement within the trench was 

conducted routinely to verify the slope of backfill being placed 

into the trench. This was done by measuring the depth to the 

backfill surface along the construction pad at various 

intervals. • The· slope of backfill was found to vary from 6H: lV 

to lOH:lV. 

The mixed backfill was routinely tested to ensure that the total 

unit weight was at least 20 pc£ heavier than the bentonite-water 

slurry density at the bottom of the trench. This difference in 

density made sure the bentonite-water slurry was being displaced 

during backfililng. Tests completed in the field during 

backfilling are summarized in Table No. 3-5 . 
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' ,1 
,1 
,,j TABLE NO. 3-5 
] 
:,:1 Quality Assurance In-Field Testing of Trench Backfill 
ii 

Winthro.p Harbor Landfill 

Wet 
Slump Densitj Temp. <#200 

Date Location {Inches} {lb/ft. } ( o F) (%) 
j 

n 
(" 
d 12-21-88 O+OOE 4 120:0 40 77.3 

~i 12-22-88 l+OOE 4 117.0 40 76.2 

l1 
12-23-88 l+OOE 5 120.0 43 75.3 

~l 12-27-88 1+96E 4.5 117.0 43 76.4 
IJ 12-28-88 3+50S 5 112.5 40 72.8 
'I 

i 12-29-88 3+00S 4 119.0 43 75.2 

12-29-88 3+505 6 120.5 41 73.1 
N 12-30-88 3+00S 6 116.0 41 75.5 ' 
00 

,; 
r'1 12-30-88 4+00S 5 120.0 43 86.6 
1-1 

i'J 12-31-88 4+00S 5 119.0 40 7 ~>. 6 ,! 
,1 ,., 

:n" 
1-1-89 4+005 5 119.5 42 76.7 

~ 

r:1 
1-1-89 4+505 6 121.0 41 73.8 

,J 1-2-89 5+005 5.5 118.5 42 78.1 
j 

~j' 
1-2-89 6+00S 6 120.0 40 76.1 

,, 1-2-89 7+005 5 120.0 40 76.1 

1-3-89 8+00S 6 120.0 38 73.9 

,1) 

1-4-89 9+00S 6 119.0 40 71.6 

1-5-89 10+00S ~ 120.0 41 ll.:..! r 
00 
00 
ti.I 
V\ Averages 5 118.8 41 75.5 
10 

11 
J, 
I' 
I: 

0 

~ :q i.-· 

'•t • • 
'.- . 
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DRAFT 
4.0 REMAINING CONSTRUCTION ACTIVITIES 

With the completion of the cutoff wall, a number of items need 
some attention. 

4.1 Site Cleanup 

Any debris, excavated wastes, or spills resulting from the 
construction of the slurry wall must be properly disposed of and 
the affected locations adequately cleaned. ·One of the sites in 
this regard is the temporary holding pond which was built to 
collect the contaminated bentonite-water slurry. 

The fresh slurry pond which the contractor used to store the 
fresh bentonite-water slurry must be filled and the drainage of 

- the site re-established to its preconstruction state . 

4.2 .Pad Removal and Capping 

The part of the construction pad which was no~ used for backfill 
mixing must be removed and site drainage restored to its 
original condition. The area must be cut enough such that a 
protective layer of soil (cap) can be placed over the 
constructed cutoff wall to prevent it from desiccation and 
erosion and to provide for an.adequate foundation for 
construction equipment traffic. 

G-13<:o 
4.3 Extend Monitor Well ;Na lli 

After final grading and capping of the cutoff wall, monitoring 
well Nu. bU must be extended and access· for sampling provided. 

613(p 
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5.0 CONCLUSIONS 

Based upon our observations, surveys, photographs, record 

drawings, and soil laboratory results, it is our opinion that 

the slurry cutoff wall construction at the Winthrop Harbor Waste 

Management Facility has been constructed in substantial 

compliance with the design. 
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STS Consultants ltd. 
Consulting Engineers 

111 Pfingsten Road 
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Mr. Robert Martin 
Case International Company 
PO Box ·40 
J 3lS W. Lake Street 
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DRAFT 

January I 8, 1989 

RE: Suhsurface Exploration and Slurry Trench Backfill Mix Design for the Proposed 
Slurry Cutoff Wall to be Constructed at the BFI Landfill Site in Winthrop Harbor, 
Illinois -- STS Project No. 17590-XH 

Dear Mr. Martin: 

We have completed the subsurface exploration and laboratory testing for the slurry 
trench backfill mix design to be utilized for the construction of the proposed slurry 
cutoff wall at the BFI landfill site i.n Winthrop Harbor, Illinois in general 
conformance with our letter dated October 18, 1988. 

This report presents the results of our field and laboratory testing programs and 
provides our recommendations for the slurry trench backfill mix design. 

If there are ·any questions with regard to the information contained in this report. or 
if we may be of further service to you, please do not hesitate to contact us. 

Respectfully, 

STS CONSULTANTS, LTD. 

~~~ 
Maria G. Flessas 
Assistant Project Engineer 

r· r , , ,.\ • 1 
__ "I i."._"t.'\ .. a."\ t'1 • <--~-4. t.. 

, .. 
Safdar A. Gill. Ph.D .. P.E. 
Senior Principal Engineer 

MGF/nt 
enc. 

cc: Mr. Tim Ambrosius 
Foth & VanDyke 
2737 S. Ridge Rd. 
PO Box 19012 
Green Bay, WI 54307-9012 
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Introduction 

A slurry cutoff wall is proposed to be constructed in the Browning Ferris Industries 

(BFI) landfill site, in Winthrop Harbor. Illinois. The proposed slurry wall alignment 

is planned to separate the existing codisposal unit from the future secure cells, and 

cutoff sand zones along the south and southeast sections of the codisposal unit. The 

perimeter cutoff wall is estimated to be about 2,595 feet in length. Anticipated depth 

of excavation for the slurry trench will average about 32 feet and range from 20 to 37 

feet. 

Scope of Work 

STS Consultants. Ltd. selected seven boring locations for obtaining soil samples along 

the proposed alignment of the cutoff wall. The locations of the borii:rgs were selected 

based upon soil information provided to us by Case International Company, with the 

intent to sample within areas of the cutoff wall where penneable zones of soils will he 

encountered during e-xcavation. A location diagram showing the borings is attached. 

These borings were extended to the base of the proposed slurry cutoff wall. 

Soil samples obtained from the boring locations were brought to our laboratory in 

Northbrook, Illinois for further examination and testing. Soil conditions encountered 

at the individual boring locations are described on the attached boring logs. 

Stratification lines on the boring logs which separate the various iayers are 

estimated: in-situ. the transition between soil types may be gradual. 

Both sieve and hydrometer grain size tests were perf onned on c~mbined soil samples 

obtained from each boring location to determine the average grain size distribution of 

the combined samples tested. Sieve and hydrometer grain size tests were also performed 

on representative samples from two areas on the site where material could be borrowed 

·, 
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January 18, 1989 DRAFT 
for the construction of the slurry cutoff wall, designated as borrow pit No. I and No. 

2 on the attached boring location cliagram. 

A total of six hydraulic conductivity tests were performed to determine the 

pe.rmeabi1ity of the proposed trench backfill mix and to estimate the amount of borrow 

material needed for the most unfavorable soil conditions where sandy soil zones were 

encountered. One hydraulic conductivity test was performed on a composite sample 

obtained from the stratum of gray silty clay into which the bottom of the proposed 

cutoff wall will be keyed. 

A sieve and hydrometer grain size test was also performed on the proposed trench 

backfill mix. 

-The procedures for ·the tests performed. sample mixing- and preparation-are detailed in -

the following sections. Results of all tests performed are included in the Appendix of 

this report. 

Sample Preparation 

Based upon the estimated thickness of different soil strata at ea.ch boring location, 

and the estimated average wet unit weight of the soil in each stratum, a weighted 

average soil samp1e was prepared for each boring. The proportions of materials taken 

from each stratum were based on the thickness of that stratum. The following types of_ 

samples were prepared for testing. 

I . Composite remolded samples. compacted to represent in-situ density. 

2. Composite samples with addition of bentonite slurry to obtain a 4 to 6 inch slump. 

-2-
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! 

The second type were composed of (u) entirely the materials recov.ered from soil 

borings. (b) materials from soil borinlts plus borrow materials, and (c) materials plus 

dry bentonite. 

Boring B-4 was assumed to represcnl rhc. mosl unfavorable soil conditions i.e. it had 

the largest amount of sand and silt zones. Boring B-1 was assumed to be representative 

of the most favorable soil conditions os it had the least sand zones. Hence, composite 

samples from these borings were used for the initial tests. ~he following samples were 

prepared for the tests. 

I. A combined sample from B-4. 

2. A combined sample from B-4 with 4 % hcntonite slurry. 

3. A combined sample from B-J with thl' addition of 4% slurry. 

4. A composite sample of the gray silly clny soil from B-1, B-3, B-5 and e;7. The 

proposed slurry cutoff wall will lw keyed into this stratum. 

The second serie.s of tests was perfornll'd on composite samples from borings B-3 and B-4 

(most unfavorable soil conditions). wilh different amounts of borrow materials, dry 

bentonite, and bentonite slurry to ohtnin a 4 to 6 inch slump. Specimens in the second 

test series were conso1idated with 3 psi l·onsolidation pressure. 

Hydraulic Conductivity Testing Procedures nnd Apparatus 

Hydraulic Conductivity Specimen Prl~paration 

The bentonite slurry was prepared hy mixing 4 % by weight of bentonite to water. 

Bcntonite was mixed with deionized w:1ll'r using a high speed mixer and then allowed to 

hydrate for a 24 hour period. This slurry was then added to the combined soil specimen 

and was mixed together to provide a 4 tu 6 inch slump. 

-3-
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DRAFT 
Specimens containing borrow materials and bentonite were formulated by adding I % 

bentonite by total dry weight to the combined sample material. Ten to 20% of borrow 

material was added to the combined sample to evaluate the amount of such borrow needed 

to obtain the desired permeability. The materials were mixed together and then the 4 % 

slurry was added to provide a 4 to 6 inch slump. The material, after all the 

components were added was thoroughly mixed creating a homogeneous material. 

Immediately following the mixing procedure, specimens were molded into a cylindrical 

shape by being placed into a rubber membrane stretched over a triaxial split mold. The 

material was poured into the mold and rodded to obtain a homogeneous specimen, free of 

any visible air voids. Surrounding both the spec~men and the rubber membrane was a 

solid cylindricaJ pl~stic mold to aid in maintaining the shape ~m,1 contim,1i1y of the· 

test specimen throughout the test. The specimen was then sealed into a triaxilll 

chamber and the back pressure saturation procedures began._ 

Test Apparatus 

The test apparatus used for the hydraulic conductivity determination was a triaxial 

compression permeameter. This type of apparatus is exceptionally well suited for 

hydraulic conductivity testing when relatively low hydraulic conductivity values are 

anticipated. The equipment supports the use of a flexible rubber membrane which 

surrounds the test specimen providing a seal around the specimen sides, backpressure to 

facilitate specimen saturation and small capillary burettes which enable the 

measurement of small volumes of collected penneant. The equipment also provides a 

sealed environment for the test specimen and for the permeant which prevents 

evaporation of permeant and inaccuracy of readings in long term testing . 
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Testing Procedures 

...... :·"• .• ··:.·.··· .. •--11·•,-, ... ·:·...:. 

Following the placement of the specimen in the triaxial chamber, the back pressure 

saturation procedure was initiated. This procedure provides for the cell pressure 

(confining pressure) and backpressure (saturating pressure) to be simultaneously 

increased in increments of 0.~ kilograms per square centimeter (ksc). while maintaining 

a slight pressure differential throughout the test on the order of 0.15 ksc with· the 

cell pressure the higher of the two. The pre~sures were increased periodically until 

testing pressures of 4.2 ksc cell pressure and 4.0 ksc backpressure was obtained. Each 

specimen was allowed to remain its saturation phase with both cell and backpressures 

acting upon it for an approximately period of 24 hours. To determine the degree of 

specimen saturation .Skempton·s pore. pressure B parameter was determined. This "B" 

parameter is simply a ratio of an increase in pore water pressure to a 

corresponding and simultaneous increase in confining pressure. A "B" parameter of 0.95 • 

or greater considers the specimen to be fully saturated. 

Following full specimen saturation, the permeant flow was initiated to the bottom of 

the specimen. The collected permeant, exiting from the top of the specimen was 

channeled into a calibrated burette. During the entire test, permeant volume versus 

time measurements were recorded and the hydraulic conductivity of the test specimen was 

determined. The test was terminated when stabilized flow had been established. A 

summary of test data for the various samples tested is attached. 

Grain Size Analysis Determination 

Combined sieve/hydrometer analysis were perfonned in accordance with ASTM D-422. The 

grain size distribution curves obtained for all tests performed are included in the 

Appendix of this report. 

-5-
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DRAFT 

Based upon the_ hydrauJic conductivity tests performed, we recommend that the bentonite 

slurry used during trench excavation should contain a minimum of 4 % by weight of 

bentonite to water. To obtain a permeability of 5 x 10-
7 

centimeters per second for 

the backfill, the mixture should contain a minimum of 20% of the borrow material from 

area denoted Borrow Pit Area 2. In addition, a 1 % dry bentonite by total weight should 

be added to the mix material. The remaining backfill may consist of suitable excavated 

material. Before placement in the trench. the selected backfill materials must be 

thoroughly mixed to obtain a slump of 4 to 6 inches. Placement procedures should be 

according to the specifications and accepted practice to avoid trapping of pockets of 

slurry. Any settled cuttings must be removed from the base of the trench. If any 

organic soils are encountered in the trench excavation. these should be discarded. 

Based upon our laboratory test results, the proposed mixture should give a hydraulic 

conductivity of 5 x 10-
7 

centimeters per second. 

-6-
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APPENDIX 

J. General Qualifications 

2. Changed Conditions Clause 

3. Location Diagram 

4 . Boring Logs 
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srs CONSUUf.AlffS, Lm. 

This report has been prepared in order to aid in the evaluation of this property and to assist the 
architect and/or engineer in the design of this project. The scope is limited to the specific pro­
ject and location described herein, and our description of the project represents our under­
standing of the significant aspects relevant to soil and foundation characteristics. In the event 
that any changes in the design or location of the structure(s) as outlined in this report a.re 
planned, we should be informed so the changes can be reviewed and the conclusions of this 
report modified as necessary in writing by the soil and foundation engineer. As a check, we 
recommend that we be authorized to review the project plans and specifications to confirm that 
the recommendations contained in this report have been interpreted in accordance With our in­
tent. Without this review, we will not be responsible for misinterpretation of our data, our 
analysis, and/or our recommendations, nor how these are incorporated into the final design. 

It is recommended that all construction operations dealing with earthwork and f ounda.tions be 
reviewed by an experienced soil engineer to provide information on which to base a decision 
whether the design requirements are fulfilled in the actual construction. If you wish, we would 

. welcome the opportunity to provide field construction services for you during construction. • 

The analysis and recommendations submitted in this report are based upon the data obtained 
from the soil borings perf armed a.t the locations indicated on the location diagram and from 
any other information discussed in this report. This report does not reflect any variations 
which may occur between these borings. In the performance of subsurface explorations, 
specific information is obtained at specific locations at specific times. However, it is a well­
known fact that variations in soil and rock conditions exist on most sites between boring loca­
tions and also such situations as groundwater levels vary from time to time. The nature and ex• 
tent of variations may not become evident until the course of construction. If variations then 
appear evident, it will be necessary for a re-evaluation of the recommendations of this report 
after performing on•site observations during the construction period and noting the 
characteristics of any variations. 

Because of the possibility of these unanticipated subsurface conditions occurring, we recom­
mend that a "changed conditions" clause be provided in the contract both with the general 
contractor and in contracts With sub•contractors involved in the foundation and earthwork 
construction. It is felt that the inclusion of this clause will permit contractors to give lower 
prices because they will not need to provide as much 1n contingencies as they normally would 
if equitable adjustment of changed conditions wlll minimiZe conflicts and litigation with the at­
tendant delays and costs. Furthermore, by the immediate recognition and adjustment in con­
tract price at the time any changed conditions a.re encountered, the immense problem of trying 
to recreate facts when litigation develops later is eliminated. A media.t1on/arbitra.tion pro­
cedure is recommended 1n the event that the owner, contractor and professionals do not agree 
~m the changed conditions at the moment they are disclosed. If you wish, we would be pleased • 
to furnish additional information pertaining to this procedure. A suggested wording is given 
on a separate sheet entitled: "Changed Conditions Clause". 

7/87 
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82!S QONSU~NTS, LTD. 

'!be following is a suggested standard clause for unanticipated subsurface conditions: 

"The owner has had a. subsurface exploration performed by a. foundation consultant, the 
results of which a.re contained in the consultant's report. The consultant's report presents 
his conclusions on the subsurface conditions based on his interpretation of the data obtained 
in the exploration. l'he contractor acknowledges that he has reviewed the consultant's report 
and any addenda thereto, and that his bid for earthwork operations is based on the subsur­
face conditions, as described in that-report. It is recognized that a. subsurface exploration 
may not disclose all conditions as they actually exist and further, conditions may change, 
particularly gratifidwa.ter conditions, between the time of subsurface exploration and the 
time of earthwork operations. In recognition of these facts, this clause is entered in the con­
tract to provide a means of equitable additional compensation for the contractor if adverse 
unanticipated conditions are encountered and to provide a means of rebate to the owner if the 
conditions are more favorable than a.nticip~ted. 

At any time during earthwork, paving and foundation construction operations that the con­
tractor encounters conditions that are different than those anticipated by the foundation con­
sulta.nt' s report, he shall immediately (within 24 hours) bring this fa.ct to the owner's atten­
tion. If the owner's representative on the construction site observes subsurface conditions 
which are different than those anticipated by the foundation consultant's report, he shall im­
mediately (within 24 hours) bring this fact to the contractor's attention. Once a fact of unan­
ticipated conditions has been brought to the attention of either the owner or the contractor, 
and the consultant has concurred, immediate negotiations will be undertaken between the 
owner and the contractor to arrive at a change in contra.ct price for additional work or reduc­
tion in work because of the unanticipated conditions. The contractor agrees that the follow­
ing unit prices would apply for additional or reduced work under the contract. For changed 
conditions for which unit prices are not provided, the additional work shall be paid for on a. 
time and material basis.'' 

Another example of a changed conditions clause can be found in paper No. 4035 by Robert F. 
Borg, published in ASCE Construction Division Journal, No. CO2, September 1964, page 37. 
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;;, •• .. .. "" 5" 

- i I 

I 
~ 

I I 
- I Silty clay fill, trace sand - brown - (CL-Fill) 
-1 GS! ! - I - i ! -
:::;::;:_:: 2 GS[ i 

I I 
I I 

-. -
i 

i 

I 

Silty clay, trace gravel & sand - brown & gray - I - I - (CL) • --- PA 1 - I - I I 
- I 

/sandy ' 
I 

TlT"To" I clay, trace gravel - brown & gray - (CL) I 
.~ ., ·-- ! I 

I 

I 
I - GS; 

I Silty clay - gray - (CL) • -4 ! ' - ! ! - ' 
\ 
I 

1-,1...1,JL ' I ! I - I Silty fine to medium sand - gray - saturated - ,, i i -s GS (SM) - i I I I - ! . I I 

- ; Silty clay with sand seams, trace gravel - gray I ; 
::::== 6 GS i • ; ; 

I - (CLI 
'"7i"'"""7i" I 

; ' 

- I i 
I -- I - I --

• 
- l ---- i END OF BORING 

I - I -- Borehole grouted upon completion. I 
- ' - I ' - i -- I 

- I 

- I I -
I 

-----------------------------· ----
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY ll"IES BETWEEN SOIL TYPES· IN-SITU, THE TRANSITION MAY BE GRADUAL 

WL WSORWD IBORINGSTARTED STSOFFICE 

14.S' 10-a-8e Northbrook-01 

WL BCR ACR I BORING COMPLETED DRAWN BY SHEET NO. OF • I' 10-19-88 KI<B 1 1 

WL ! RIGFOREMAN APP'DBY STSJOBNO. 

AB l DP.-77/Durnas MGF/pk 17590-XH 

. 
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I 
•• 

• 

• 

...... ···-·---: .. -.. --··--···· 

f~ OWNER 

BFI 

LOG OF BORING NUMBER 

B-4 
PROJECT NAME ARCHITECT-ENGINEER 

STS Conaullants Lid. 

SITE LOCATION 

Ill 

~ 
!!! ► 
0 a: 
w w. 
_, >! 
D.. o. 

Slurry Trench Backfill Mix Design For . 

DESCRIPTION OF MATERIAL 

:E O -·---

~ r: SURFACE ELEVATION 

GS 
Silty clay fill, little topsoil, trace gravel & 
sand - brown - (CL-Fill) 

• 3 

PLAS1lC WA'i'l:11 LIOUIL' 
uun" CDN'f(lo,;'T L; l.tMIT .... 

X ---·-·-· G --···-·6 

,o 

.. 
STAtt0111.R:) 
PEr-E'TJ\ATION' 

,0 

i 
.I , I , : . 

.. !IC 

Silty clay, trace gravel & sand - brown & gray -

GS 

I 

IGS 
] 1 

Clayey silt, trace sand - light brown - (CL-ML) 

sand, trace gravel - brown - wet - (SCI 

f Silty , sandy chy, trace gra.vel - brown - CCLI --------... 

' I 
!GS 

l Si.lty clay, trace gravel & sand - gra:,· - (CL) 

. 
i 

I 
: END OF BORING 
I 
'Borehole grouted upon completion. 

• 
I 
I • 
♦ 

THE STRATIFICATION LINES REPRESENT THE APPROXIM4TE BOUND4RY LINES 8E1WEEN SOIL TYPES· IN-SITU. THE TRANSITION JJA.Y BE GRADUAL 

\VL WS OR WO i BORING STARTED 

10- 9-88 
WL BCR ACR; BORINGCOMPLETED 

0- -BB 
i'IIL ; RIGFOREl.!AN 

! DR-77 Dumas 
BL:3-06B7 

STSOFFICE 

Northbrook-1 
DRAWN BY I SHEET NO. l OF 

KKB 1 
APi>"O BY I STS JOB NO. 

MGF/ k 17590-XH 
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• ·•·"'·''" ~--------~ 

~~ 
iOWNER LOG OF BORING NUIMBER 

BF] ~-" 
PROJECT NAME . ARCHITECT-ENGINEER nRAn Slurry Trench Backfill Mix Design For 

STS Cansul1anls Lid. i::1 PPU rn•-f'f' t.1;,l 1 

SITE LOCATION -c.~ =:;~(DCO""AES_, • ...., II I •! 
! 

,.,;.,+~rr,r, u .-hn.-
I t 3 • 5 

[ 
i PLASTIC. WATEA LIOUID ~, uurr-. CONTENT-.. LIU•T-. 

r: z DESCRIPTION OF MATERIAL 
X ·---. •--···.6. 

~ 
w ... 

~-~ D.. ,- I 

:z: c:i > "'"> ,0 IO :,0 .., 11G ... J z : .~i5! iE D.. w .., ... ... ;t ... "'I>• C w 
i a.. I ... o: t:ID ® S1'AtrfDAJI!) x- :;; :I :ii I.). :r-' PENETRATION 81.0W&n 

C I ~ . ~ ! r ! SURFACE ELEVATION ::, "' •• IO .. ... .. 

l 

-
IGS 

-· ---1 - I 
. -i-r.-n- Silty clay fill, little topsoil, trace gravel, 

~ - sand & topsoil - brown & black - (CL-Fill) - I - I 

:==2 GS I . I - I --- I 
~ I /I - irr I 7/sandy clay, trace gravel - brown - (SC-CL) \ 

- i I ! I • i I 
' 

I 

~4 !Gs! ! Siltv cla\' little .,.,,.,,:1 - l-\y,-•tn - Ir-• I ! ,, ! i ! to tra--a I 

"·"' 
; -.. ~Claye)• sand, trace gravel - (SCI .... I - I I I I -

1
,ilty clay, trace gravel & sand·- brown - CCLI 

I I i -- I : 
~8 (GS! I 

i I I - I ' 1 sandy silt - brown - (ML) I - I ' I ~ ! i I I 

- I I 
I I - \ I -- iGs 

I •• - i Silty ·clay, - trace gravel & sand - gray - (CL) I - I 
I - I I 

..,-,:--n- ! ! - i I - I I - GSI :==9 

I -- I 
-· I '"m"rr ----- I 

------ END OF BORING --- Borehole grouted upon completion. -------I 
... l 

--------,-..------ i 

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES: IN-SITU. THE TRANSITION MAY BE GRADUAL 

WL WSORWD BORING STARTED SlSOfF1CE 

7.0' 10/20/88 Northbrook-01 
WL BCR ACA BORING COMPLETED DRAWN&\· SHEET NO. OF ,, 

10/20/88 KKB 1 1 
V,'L i RIG FOREMAN APP"DBV STSJOBNO 

AB DR-77/Dumas MGF/pk 17590-XH 
BL.3-0687 

·lw 

. Ii 

..... -- -== .:~ ,, =='~= 
I· 
;· 
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~~ 
OWNER LOG OF BORING NUMBER 

1U:"T B-6 
PROJECT NAME 

Design 
ARCHITECT-ENGINEER JRJll=T Slurry Trench Backfill Mix For 

STS CDn1ul .. n11 Lid. S' ··rrv Cutoff Wall 
SITE LOCATION ,-.. UNCOl'IIF•NED COMIIAE i'lVE :mu:.m, H • • 

-._r T~5,n1 I 

.-inthron Harbor ' 2 3 . 5 

;::- 1~ F&.ASTIC WATER LIOUiD 
UMITtts C0tll'E911Tll'I UMll!lg !!:. 
X e-----t:. ;: z 

DESCRIPTION OF MATERIAL !!:. g "'•< ~-A. :t""" 
:r .. 

i1 ~ 1ig1~i •• 20 3D ... SC, .. ~ ►'"' 
A. "' ~, Ill IU:111• rr~ 
"' ., 

~ ~i~! Ccn C .., 
A. I HID (& STA"DAIID rxr-- ~ ::i; :&10 .. i-' PEJr\lt'1RAflON BLOWSll'T 

"' ~ ~!!!!!SURFACE ELEVATION ::, ,o 1/f' ~ •• 50 .__ 
I --....__ 
I GS Silty clay fill, trace gravel & sand - brown -.__ I (CL-Fill I i. ...___. 
I r=--=-

~•v 

IGS i I 
I 
I - I - I I - I - I 

-2 GS 11 • Silt\' clav. trace crravel & sand - crra,• - (CLI ., I I ! 
TTT":'Tr 3 iGS ;(. i Clavev sand trace crravel - brown - ISC\ • ! ! I ! 

• 

- i I i 
I - I 

'--- I i : 
I 

I - jGs i i Silty clay, gravel. sand - (CL) I I ,._ trace & - gray I '---
' I- ! I ! ! • -· ' I 

~ i I ; ! I 
I 

I 

I - ' I i I I I i - !GS : I I I 
'--- ! ! 

I 

I 
I - L i I ...__4 ,~~ ' ! 1 I i -- - i;cinder Fill 

r'l'7':"""'?< 6 •GC. 
,. 

i i 
I--- i I - I 

I - I I '--- GS I - I 
I Silty clay, trace gravel & sand - gray - (CL) I - I .__ • I .__ 

! I I ~ I 

I .___ 
I I I---

I 
I -.__ 

GS I .__ 
I -.__ 
I 

r-s,,,-r. 7 iGS ; I • I ! Siltv clav sand & nravel - ICL & SM - GM) ----- I 
'--- I 
-· Silty clay, trace gravel & sand - gray - (CL) • ::::=:..a GS --'n:rT'" -,___ 
'------I- END OF BORING -- completion - Borehole grouted upon 
lo----.__ 
'----.,____ .,____ -.,____ .,____ 
~ .,____ .,____ 

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BElWEEN SOIL 1"PES IN,SITU, THE TAANSmON MAY BE GRADUAL. ·• \NL WSOAWO I BORINGSTARTEO I STSOFFJCE 
17.0' 10/20/88 Northbroolt-01 

WL SCA ACR J BORING COMPLETED I DRAWN BY SHEET NO. OF 
I 10120/88 I KJCB 1 l 

WL [ RIG FORE"4AN 

I
I APP'Ol!V STSJOl'NO. 

AB DR-77 /Dumas MGF/plt 17590XH 
BL..3-0667 
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l I 
I 

t"-.1 

OWNER 

BFI 
PROJECT NAME 

LOG OF BORING NUMBER 

-7 
ARCHITECT-ENGINEER 

STS Conau11,111a !,-Id. 
Slurry Trench Backfill Mix Design For 

SITE LOCATION 

w· r. 

i= 
\!:. 

i= ~ ~ 
:a: ~ Ii: w 
~ 

..., 
"' 

,~ 
ll;'. ; :5 DESCRIPTION OF MATERIAL 

~ 1·! ii 
::E ::EU!------------------------------1 

.A ~ II!! SURFACE ELEVATION 

GS 

I 

i 
! 
!GS 

!GS 

lGS 
' 

I" 
I 

I 

I 
I 
i 
I 

Silty clay, trace clay & gravel - brown -
(CL-Fill) 

I Silty clay - brown - (CL) 
i 
i 

I Silty clay, trace gravel & sand - gra)• - (CL) 
I 

END OF BORING 

Borehole grouted upon completion. 

i-. 
►--a:!!: 
Olli 

i~ 
:::, 

-c. UHC011FINEIJ COM"'II! 
.- TONSrn :I • 

2 3 

PLASTIC WATfP LIOU1e 
UMIT~ C0NTEN1-. 1.fNIITS. 

X --•- C9 -·--t::. 

•• 
€, 
•• 

• 
I 
I 
I 

I 

I 
I 

I 
I 
I • 

"" 30 .., H 

S,ANDARO 
PEt.iiETRATION su,ws:n 

2D Kl .., .. 

THI: STRATIFICATION LINES REPRESENT THE APPROKIMATE BOUNDARY LINES BE"TWEEN SOIL TYPES: IN-SITU. THE TRANSITION MAY BE GRADUAL . 

WL WS OR WD BORING STARTED 

WL BCR ACR BORING COMPLETED 

WL I RIGFOREMAN 

• I 

STSOFFICE 

i APP"DBV 

I 
STSJOBNO 

OF 

75 0- H 

• 

• 

• 
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·• 

STS CONSULTANTS, LTD. 

Project 
Boring/Source: 
Sample Number: 
Depth (feet): 

GRAIN SIZE DISTRIBUTION 

BFI 
WINTHROP HARBOR 
1-COMBJNED 

uses Classification: (CL) 

(ASTM O 422) 

STS Job 
Date 
LL: 
WC: 

DRAFT 
No. : 17590-XF 

: 11-07-88 
PL: PI : 

SP.GR.: 2.73 Est. 

Soil Description SILTY CLAY,LITTLE F TO C SAND-BROWNISH GRAY 

SIEVE ANALYSIS --

SAMPLE WEIGHT: 67.99 GRAMS 

StEVE WEIGHT PER CENT PE:R CEN'r 
SIZE RETAINED RETAINED PASSING 

1" 0. 00- o.oo 100.00 
. 75" 0.00 0.00 100.00 
• 50 II 0.00 0.00 100.00 
.375" o.oo o.oo 100.00 
#4 0.32 0.47 99. 53' 
#10 0.42 0.62 98.91 
#20 1.01 1.49 97.43 
#40 1.65 2.43 95.00 
#60 2.56 3.77 91.23 
~HOO 2.90 4.27 86.97 
#200 2.57 3.78 83.19 

HYDROMETER ANALYSIS --

HYDROMETER SAMPLE WEIGHT: 51.35 GRAMS 

ELAPSED TEMPERATURE ACTUAL ADJUST GRAIN PER CENT 
TIME CENTIGRADE READING READING SIZE FINER 

0.25 20.5 49.00 44.00 0.0762 83.32 
0.50 20.5 47.00 42.00 0.0549 79.54 
1.00 20.5 44.50 39.50 0.0397 74.80 
2.00 20.5 42.00 37.00 0.0287 70.07 
5.00 20.5 38.50 33.50 0.0187 63.44 

15.00 20.5 34.00 29.00 0.0112 54.92 
30.00 20.5 30.50 25.50 0.0081 48.29 
60.00 20.5 28.00 23.00 0.0059 43.56 

120.00 20.5 25.00 20.00 0.0042 37.87 
1440.00 20.5 19.00 14.00 0.0013 26.51 
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GRAIN SIZE DISTRIBUTION 
STS Consultants Lid. 

PROJECT 
BORING/SOURCE: 
SAMPLE NUMBER: 
OEPTH CFEETl : 

Bfl 
WINTHROP HRRBOR 
1-CDMBlNED 

uses CLRSSIFICRTION: ICU 

STS JOB NO. : 11590-XF 
ll-01-88 ORTE 

LL: -
WC: -

PL: Pl: 
SP.QR. : 2.73 EST, 

SOIL DESCRIPTION SILTY CLAY.LITTLE F TO C SANO-BROWNISH GRAY 

------- U,S. STANDARD--------

SIEVE OPENINGS IIN.J SIEVE NUMBERS HYDROIIETER 

• l 3 13 11 2 
1- l I l 2 3 4 5 i O 4 0 

100 6 4 3 l ~ dJtxfJb ?rtr,s ~ ~ ~ i ,--.-- r o 
so ~I I I - l'V ~ I I I f ~o 

i I I I I I ' I I 

80 T I I I l ' ~ 20 ~ 
...... i 

c.:, 

~7ot I I 1 • f30~ 

:::s: 60 ! I I i 40 ln 

rn l : er: 

er:~+· 
1~~ 

Lu • 
• er: 

-~ 40 1 ~ 60 s 
~ I 

, ~ 

~~i 1~~ 
I 

. u 
• I 

er: 20 l. 
;. 80 ffi 

~ ·: ____ .____. __________ _._____. _____ __. ___ ......... ______ ...__ ___ (: ~ 
SOD 100 SO 10 S .s ,I ,OS ,01 .QOS ,001 

• GRAIN SIZE IN NILLltlETERS 

GRAVEL SAND ~ 

... 
_c_oe_e_L_Es_....__,_....._ __ __. _ __..__ __ ___._ ____ ....._ ___ s_r_L r _o __ R _c_LAY 

CO MED flNE CO IIEDrurt flNE 

• 
f 

I J 
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DRAFT 
STS CONSULTANTS, LTD. 

GRAIN SIZE DISTRIBUTION (ASTM D 422) 

Project BFJ 
Boring/Source: WINTHROP HARBOR 
Sample Number: 2 
Depth (feet): 
uses Classification: (CL) 

STS Job No.: 17590-XF 
Date : 11-07-89 
LL: PL: PI: 
WC: SP.GR.: 2.75 Est. 

Soil Description SILTY CLAY,LITTLE SAND,TRACE GRAVEL-BROWN 

SIEVE ANALYSIS --

SAMPLE WEIGHT: 124,62 GRAMS 

SIEVE WEIGHT' PER CENT PER CENT 
SIZE RETAINED RETAINED PASSING 

1" o.oo o.oo 100.00 
. 75" o.oo o.oo 100.00 
• 50 II o.oo o.oo 100.00 
.375" 1.37 1.10 98.90 
#4 0.49 0.39 98.51 
#10 1.55 1.24 97.26 
#20 2.14 1.72 95.55 
#40 2,89 2.32 93.23 
#60 3.90 3.13 90 .10 
#100 3.75 3.01 87.09 
#200 1.58 1.27 85.82 

HYDROMETER ANALYSIS --

HYDROMETER SAMPLE WEIGHT: 55.30 GRAMS 

ELAPSED TEMPERATURE ACTUAL ADJUST GRAIN PER CENT 
TIME CENTIGRADE READING READING SIZE FINER 

0.25 20.5 55.00 SO.OD 0. 0711 86 .10 
o.so 20.5 54.50 49.50 0.0505 85.23 
1.00 20.5 53.00 48.00 0.0363 82.65 
2.00 20.5 51.00 46.00 0.0262 79.21 
5.00 20.5 48.50 43.50 0.0170 74.90 

15. 00 20.5 42.50 37.50 0.0104 64.57 
30.00 20.5 39.00 34.00 0.0076 58.54 
60.00 20.5 35.50 30,50 0,0055 52.52 

120.00 20.5 31.50 26.50 0.0040 45.63 
1440.00 20.s 24.00 19.00 0 .. 0012 32.72 
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GRAIN SIZE DISTRIBUTION 
STS Consultants Ltd. 

=====================================~·-·-= 

PROJECT 
BORING/SOURCE: 
SAMPLE NUMBER: 
DEPTH [fEETl : 

BFI 
WINTHROP HARBOR 
2 

uses CLASSIFICATION: CCl..l 
SOIL OESCRIP T ION SIL TY CLAY,LITTLE .SAND.TRACE GRAVEL-BROWN 

------- U.S. STANDARD--------
SIEVE OPENINGS !IN.I SIEVE NUl1BERS 

• l 3 13 l I 2 

STS JOB NO. : 17590-XF 
11-01-88 

Ph 
DATE 
LL: 
WC: 

PL: 
SP.GR, : 2,15 EST. 

HYDRDnETER 

• I- - - - l 1 l 2 3 4 5 7 0 4 0 
100 6 4 3 2 2 ~ nu 6 BO 46 0 0 .:;:.0__:;:..0_,0;:....;0:.....;;0__:;:..0__,... ______ --.-__ o 

---~....--T~•-~ •~~ ! 
90 l I I '. ~ ~ ID 

80 -
;.':· I ,' 11 I • t,\J.~H~~~-~Q\>11!3" i + 20 •; 

i'.': 

~ 10 + .. 30 i~} 
w • 
::i:: so l 
ro I 
Q:: so .i. 
w I 

~ 40 l 

i 40 ~: 
j II" 

so ~; 
ir.· 
11 

son 
.... I ►• 
~~Ti ~W~ 
u i I Cl 

• ffi 20 1 l eo r.; 

IL 100 t: ___ _.__......._ ___ .l..---J-----'---'-----'----''----'-__._ ___ __._l 90 Q 

- I I 1100 I I I I 
500 05 .QI .ODS ,001 100 so 10 5 .s 

GRAIN SIZE ]N IIILL111ETERS 

C06!.l!.tS 
GRAVEL SAND 

CD 11EO FINE to ntorun i'tNE 
SILT OR CLAY 

• 
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STS CONSULTANTS, LTD. 

GRAIN SIZE DISTRIBUTION {ASTM D 422) 

Project : 
Boring/Source: 
Sample Number: 
Depth (feet): 

BFI 
WINTHROP HARBOR 
3-COMBINED 

uses Classification: (CL) 

STS Job 
Date 
LL: 
WC: 

Soil Description SILTY CLAY SOME FINE - COARSE SAND -
BROWNISH GRAY 

SIEVE ANALYSIS --

SAMPLE WEIGHT: 114.55 GRAMS 

SIEVE WEIGHT PER CENT PER CENT 
SIZE RETAINED RETAINED PASSING 

• 37 s II 0.00 0.00 100.00 
#4 1. 09 • 0.95 99.05 
#10 1. 96 1.71 97.34 
#20 2.26 1.97 95.36 
ti 40 4.97 4.34 91. 03 
#60 9.93 8.67 82.36 
#100 6.81 5.95 76.41 
tl200 2.75 2.40 74.01 

HYDROMETER ANALYSIS --

HYDROMETER SAMPLE WEIGHT: 60.12 GRAMS 

DRAFr 
No.: 17590-XF 

11-07-88 
PL: PI: 

SP.GR.: 2.75 

ELAPSED TEMPERATURE ACTUAL ADJUST GRAIN PER CENT 
TIME CENTIGRADE READING READING SIZE FINER 

0.25 20.S 53.00 48.00 0.0727 76.08 
0.50 20.5 50.00 45.00 0.0530 71. 33 
1.00 20.5 47.50 42.50 0.0384 67.36 
2.00 20.5 44.50 39. so 0.0279 62.61 
5.00 20.5 42.00 37.00 0.0181 58.65 

15.00 20.S 36.50 31.50 0.0109 49.93 
30.00 20.5 33.00 28.00 0.0079 44.38 
60.00 20.S 29.50 24.50 0.0058 38.83 

120.00 20.5 26.50 21.50 0.0042 34.08 
1440.00 20.5 19.50 14.50 0.0013 22.98 

: 

·! 
; ., 

j· 
"i 

.i 

~ 
5 
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~ 
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~ 

I 
I 
I 
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GRAIN SIZE DISTRIBUTION 
STS Consultants Ltd. 

PROJECT 
BORING/SOURCE: 
SRMPLE NUMBER: 
DEPTH CfEETl : 

Bft 
WINTHROP HARBOR 
3-COMBINED 

uses CLRSSIFICATION: (Cl! 
SOIL DESCRIPTION SIL TY CLAY.SOME FINE TO COARSE SRND­

BROWNISH-GRAY 

U,S. STRNOARD 
SIEVE OPENINGS IIN,I SIEVE NUMBERS 

l 3 I 3 1 
1- - -- l 11 2 3 4 5 '7 0 

100 6 4 3 2 2 l 14 ~~~p P1P PP 0 

90 l· 
1· 1 I I 

I I .I ~£~ 
80 ; 

I I I ~t:'" I I . __ , 

.... T T. 
:J:: 70 i 
~ I w 
~ 60 l 
► I ID 
a:: 50 ! 
w 1 ~ 
.... 40 ~ 
.... 

30 + z 
w 
u 
a:: I 
w 

:: 1 
IL 

I I 

500 100 50 10 .s 

ORRIN SIZE IN tllllfMETERS 

GMVEL SAND 
COBBLES co nEO FINE co MEDIUM fINE 

I 2 
4 0 
0 0 
If 

I 
.1 

STS JOB NO. : 
ORTE 
LL: 

17590-XF 
11-07-B8 

Ph 
WC: 2.75 EST, 

HYOR011C:T[R 

,· 

0 

~ T 
ID 

: 
I 20 .... t i :J: 

c.:::J 
I 30 w f ' ~ 

I 
40 

► r 
-t ID f: 
I a:: ~ . 

50 
w 
u, 

~ i a:: a: 
I 60 

C 

1 
u 
.... 

70 
z 
w T u 

! .. er 
1 

BO w ~ a.. 
I ' .J. 90 l 

I 
05 .01 .QQS 

I 100 ~ 
.001 ' 

SILT OR CLRY 

_,_ ,:--, -~---,~--

• 
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STS CONSULTANTS, LTD. 

GRAIN SIZE DISTRIBUTION ·(ASTM D 422) 

Project 
Boring/Source: 
Sample Number: 
Depth (feet): 

BFI 
WINTHROP HARBOR 
4-COMBINED 

uses Classification: (CL) 

STS ,.lob 
Date 
LL: 
WC: 

........................ ·--·---........... . 

DRAFT 
No. : 17590-XF 

: 11-07-88 
PL: PI : 

SP.GR.: 2.73 Est. 

Soil Description SILTY CLAY,SOME F TO C SAND-BROWNISH GRAY 

SIEVE ANALYSIS --

SAMPLE WEIGHT: 90.93 GRAMS 

SIEVE WEIGHT PER CENT PER CENT 
SIZE RETAINED RETAINED PASSING 

1" 0 .oo. o.oo 100.00 
. 75" p.oo o.oo 100.00 
• 50 II o.oo 0.00 100.00 
.375" o.oo o.oo 100.00 
:t4 0.49 0.54 99.46 
#10 3.56 3.92 95.55 
#20 2,77 3.05 92.50 
#40 3.55 3.90 88.60 
#60 4.44 4.88 83. 71 
#100 s.oo S.50 78.21 
#200 3.23 3.55 74,66 

HYDROMETER ANALYSIS --

HYDROMETER SAMPLE WEIGHT: 51.33 GRAMS 

ELAPSED TEMPERATURE ACTUAL ADJUST GRAIN PER CENT 
TIME CENTIGRADE READING READING SIZE FINER 

0.50 20.5 46.00 41.00 0.0554 75.03 
1.00 20.5 44.00 39.00 0.0399 71.37 
2.00 20.5 40.50 35.50 0.0291 64.96 
5.00 20.s 37.00 32.00 0,0190 58.56 

15. 00 20.5 32.00 27.00 0.0114 49.41 
30.00 20.5 28.50 23.50 0.0082 43.00 
60.00 20.5 25.50 20.50 0.0060 37.51 

120. 00 20.5 22.50 17.50 0.00'13 32.02 
1440.00 20.5 17.00 12.00 0.0013 21.96 
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GRAIN SIZE DISTRIBUTION IASTM D 4221 

STS Consultants Ltd. 

PROJECT 
BORING/SOURCE: 
5At1PLE NUMBER: 
DEPTH CfEETl : 

Bfl 
WINTHROP HARBOR 
4-COMBINED 

uses CLRSSIFICATIDN: ICL> 

STS JOB NO, : 
DATE 
LL: PL: 

~DRAFT 
11590-Xf 
11-07-88 

Pl: 
WC: SP.GR, : 2,73 EST. 

SOIL DESCRIPTION SIL TY CLAY ,50t1E f TO C SANO-BROWNISH GRAY 

------- U.S. STANDARD--------

SIEVE OPENINGS IIN,J SIEVE NUIIBERS tlY0R0IIETER 

' 1 3 13 l 1 2 
1- - 1 11 2 3 4 5 7 0 4 0 

100 6 4 3 2 2 th-::;\ 2,a 3 ..t 6 BO 4 6 0 0 0 0 0 0 0 0 o 

9

80

D ~• </W "?,~~~•: " : ' : ------......--.-----.t 10 

I ~ i 120--

-- ! I • - 6 
~ 10 + 1 I • ®_ f 30 i 
l&J l I I 
:I: 60 I 

: 40 ~ 

>- T l 
: 50 i 50 i 
!z ◄0 f 60 B 

WU 30 +. 
i '70 ~ ! u 

ffi 20 I ; so ffi 
L t 1 ~ 

100 1· ___ __,_ _ _._ _____ ......__....._ ___ .....__ __________________ .__ ___ 1 90 
- I , I I 1100 

500 100 SD .s .1 os .01 .aos .001 

GRRIN SIZE IN IIILLIIIETERS 

.___c_oe_e_L_Es_.....__...__
0
_R ..... A .... VE_L __ .....__~--sR_N_o_..._ ___ ___. ____ s_1_L T DR CLAY -J 

_ CO IIED FINE CD IIEDIUII flNE _ 

• 

• 

• 
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STS CONSULTANTS, LTD. 

Project 
Boring/Source: 
Sample Number: 
Depth (feet): 

GRAIN SIZE DISTRIBUTION 

BFI 
WINTHROP HARBOR 
5-COMBINED 

uses Classification: (CL) 

(ASTM D 422) 

STS Job 
Date 
LL: 
WC: 

.. -........................ -~· ..... --- -·. -·. 

_DRAFT. 
No.: 17590-XF 

: 11-07-88 
PL: PI : 

SP.GR.: 2.73 Est. 

Soil Description SILTY CLAY,SOME F TO C SAND,TRACE F GRAVEL­
BROWNISH GRAY 

SIEVE ANALYSIS --

SAMPLE WEIGHT: 74.70 GRAMS 

SIEVE WEIGHT PER CENT PER CENT 
SIZE RETAINED RETAINED PASSING 

1" 0. 00· o.oo 100.00 
. 75" o.oo o.oo 100.00 
.50" o.oo o.oo 100.00 
.375" o.oo o.oo 100.00 
#4 0.87 1.16 98.84 
#10 2.14 2.86 95.97 
#20 1.64 2.20 93.78 
#40 2.53 3.39 90.39 
#60 3.06 4.10 86.29 
4HOO 3.72 4.98 81.31 
#200 2.04 2.73 78.58 

HYDROMETER ANALYSIS --

HYDROMETER SAMPLE WEIGHT: 52.91 GRAMS 

ELAPSED TEMPERATURE ACTUAL ADJUST GRAIN PER CENT 
TIME CENTIGRADE READING READING SIZE FINER 

0.25 20.5 50.00 45.00 0.0754 80.24 
0.50 20.5 48.00 43.00 0.0544 76.68 
1.00 20.5 46.00 41.00 0.0392 73.11 
2.00 20.5 44.00 39.00 0,0282 69.55 
s.oo 20.5 41. 50 36.50 0,0183 65.09 

15.00 20.5 36.00 31.00 0.0110 55.28 
30.00 20.5 32.50 27.50 0.0080 "19.04 
60.00 20.s 29.50 24.50 0.0058 43.69 

120.00 20.5 26.50 21.50 0.0042 38,34 
1440.00 20.5 21.00 16.00 0.0013 28.53 

.. 
r 
F.-

1 

·! 
i 
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GRAIN SIZE DISTRIBUTION !ASTM O 4221 
STS Consultants Ltd. 

DRAFT 
PROJECT 
BORING/SOURCE: 

Bf[ STS JOB NO. : 17590-XF 
ll-01-88 

Pl: SAMPLE NUMBER: 
DEPTH CfEETl : 

WINTHROP HARBOR 
5-COMBINEO 

uses CLRSSlflCRTJON: ICU 

DATE 
LL: 
WC: 

SOIL OESCR[PTJON SIL TY CLAY ,SOME f TO C SAND, TRACE f GRRVEL­
BROHN[SH GRAY 

·:: t 
80 ! 

~ 10 l 
iu I 
::s: 60 j 
>­
CD T 
a:: so l 
3 I 
i... 40 ! 
... T 

10 

------- u.s. STANDARD--------

SIEVE OPENINGS IIN,J SIEVE NU115ERS 

1 3 1 3 1 l 2 
1- s 1 0 4 0 

~ 4 3 2$-dlt:B'~~'Ptff~=:i:=~ 0 0 0 0 0 
I I I 

PL: 
SP.QR. : 

HYDROMETER 

-- I 
I 

2,13 EST. 

T D 

+ 10 
I 

,;. 20 >-
' :r I Cl 
; 30 w 

: :3 

! 40 lij 
: f5 
.:. so IJJ 

I !¥ 
~ so B 
I . ... 
I 10 ~ 
i u 

i 80 15 
I a.. 

i 90 

' 

::ul 
0 _ __.__ ____ __._ _ _._ ___ _._ _____ _.__..._ ___ ...___.__ __ -..J.100 

500 100 so 10 S .s ,1 .os .01 .oos ,001 

GRAIN SIZE IN lllLLillETEftS 

COBBLES 
ORRVEL SRND 

CO llli:D FINE ca ntorun 
SILT OR CLAY 

• 
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DRAFT 
STS "CONSULTANTS, LTD. 

GRAIN SIZE DISTRIBUTION (ASTM D 422) 

PToject 
Boring/Source: 
Sample Number: 
Dep th ( feet ) : 

BFI 
WINTHROP HARBOR 
6-COMBINED 

uses Classification: (CL) 

STS Job No.: 17590-XF 
Date : 11-07-88 
LL: PL: Pl: 
WC: SP.GR.: 2.75 Est. 

Soil Description SILTY CLAY,SOME FINE TO COARSE SAND­
BROWNISH GRAY 

SIEVE ANALYSIS --

SAMPLE WEIGHT: 108.25 GRAMS 

SIEVE WEIGHT. PER CENT PER CENT 
SIZE RETAINED RETAINED PASSING 

1" o.oo 0.00 100.00 
. 75" o.oo o.oo 100.00 
. 50" o.oo o.oo 100.00 
.375" 0.00 o.oo 100.00 
#4 0.72 0.67 99.33 
#10 3.35 3.09 96.24 
#20 4.01 3.70 92.54 
t:40 3.98 3.68 88.86 
#60 S.72 5.28 83.58 
:1:100 6.24 5.76 77.81 
#200 2.83 2.61 75.20 

HYDROMETER ANALYSIS --

HYDROMETER SAMPLE WEIGHT: 52.35 GRAMS 

ELAPSED TEMPERATURE ACTUAL ADJUST GRAIN PER CENT 
TIME CENTIGRADE READING READING SIZE FINER 

0.50 20.5 46.SO 41.50 0.0549 74.69 
1.00 20.5 44.00 39.00 0.0397 70 .19 
2.00 20.5 42.00 37.00 0.0286 66.S9 
5.00 20.5 39.00 34.00 0.0185 61.19 

15.00 20.5 34.00 29.00 0.0111 52.19 
30.00 20.5 31.00 26.00 0.0081 46.79 
60.00 20.s 27.50 22.50 0.0058 40.50 

120.00 20.5 24.50 19.50 0.0042 35.10 
1440.00 20.5 19.50 14.50 0.0013 26.10 



R 001279

. J 

GRAIN SIZE DISTRIBUTION OM1 
STS Consultants Ltd. 

PROJECT 
BORING/SOURCE: 
SAMPLE NUMBER: 
DEPTH CFEETJ : 

BFI 
WINTHROP HARBOR 
6-CDMBINEO 

uses CLRSSIFlCATrON: (CU 
SOIL DESCRIPTION SIL TY CLAY.SOME FINE TO COARSE Si:iN0-

8ROWNISH GRAY 

------- U.S. STANDARD--------

SIEVE OPENINGS llN,I SIEVE NUIIBERS 

' l 3 13 11 2 
1- 3 4 S 1 0 4 0 

STS JOB NO, : 11590-XF 
11-01-88 ORTE 

LL: PL: Ph 
WC: - SP.GR, : 2,75 EST, 

HYDRDIIETER 

100 T---,-6-,-4•3"-12_,_2_._..._4__..~-f~c:r:l.:: 0 0 p p p w p -, 0 

90 I 
1 1 

• : 
! JO 

T I 

BO i I 
1 20 ,-

... T l.5 
J: 10 I 

30 W 

~ T r z 

::s: 60 ' 
~ ·40 ~ 

► t 
al i 

I 0:: 

o:: so r· 
l so JQ 

~ 
I (r 

i: 40 , 
l so s 

E 30 I -~I l 70 ~ 
u I ,-"'-@: u 

o:: 20 1 I 1. 80 ffi 

it 10
0 

1.L.------J---'-----~___. ___ __._ _ _.._ ___ _..__..__ ___ ..____._ ___ .....,l 90 Q. I Loo I I I ! I I 

500 JOO so 10 5 .s OS ,01 ,ODS .001 

ORRIN srzE IN IIILLll'IETERS 

COBBLES 
GRRVEL SAND SILT OR CLRY 

co NED FINE CD flEDJUl1 f'INE 

• 

• 

• 
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STS CONSULTANTS, LTD. 

GRAIN SIZE DISTRIBUTION CASTM O 422) DRAFT 
Project : 
Boring/Source: 
Sample Number: 
Depth (feet): 

Brl 
WINTHROP HARBOR 
7-COMBJNEO 

uses Classification: CCL) 

STS Job No.: 17590-XF 
Date : 11-07-88 
LL: PL: PI: 
WC: SP.GR.: 2.73 Est. 

Soil Description : SILTY CLAY,LITTLE F TO C SAND,TRACE F GRAVEL­
BROWNISH GRAY 

SIEVE ANALYSIS --

SAMPLE WEIGHT: 99.06 GRAMS 

SIEVE WEIGHT PER CENT PER CENT 
SIZE RETAINED RETAINED PASSING 

1n Q!QP o.oo 100.00 
.75n o.oo o.oo 100.00 
.50" o.oo o.oo 100.00 
.375· o.oo o.oo 100.00 
#4 2.61 2.63 97.37 
:110 2.32 2.34 95.02 
#20 2.14 2.16 92 ■-86 
440 2.76 2.79 90 .00 
t:60 3.54 3.57 86.50 
:t100 3.61 3.64 82.86 
#200 2.03 2.05 80.81 

HYDROMETER ANALYSIS --

HYDROMETER SAMPLE WEIGHT: 55.61 GRAMS 

ELAPSED TEMPERATURE ACTUAL ADJUST GRAIN PER CENT 
TIME CENTIGRADE READING READING -,7r::-""'·-- FINER 

0.25 20.5 55.00 50.00 0.0715 83.99 
0.50 20 .s 53.00 48.00 0.0517 80.63 
1.00 20.5 51.00 46.00 0.02-? 77.28 
2.00 ~ ·: ~ :. J~ ... -· 44.00 0.02~2" 73.92 
: . •)(t 20.: ·' C' =•"'I -._.,_..., 40.50 0.0176 68.04 

15.00 20 .s 40.00 35.00 0.0107 58.80 
30.00 20.s 37.00 32.00 0.0077 53.76 
60.00 20.5 33.00 28.00 0.0056 47.04 

120.00 20.5 29.SO 24.50 0.0041 41.16 
1440.00 20 .5 22.00 17.00 0.0012 28.56 
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DRAFT• 
GRAIN SIZE OISTRIBUT[QN IASTM O 4221 

STS Consultants Ltd. 

, __ 

PROJECT 
BORING/SOURCE: 

Bfl STS JOB NO. : 11590-Xf 
11-01-ee 

PI: 
SAMPLE NUMBER: 
DEPTH tfEETl : 

WINTHROP HARBOR 
1-CONBINEO 

ORTE 
LU 
WC: 

uses CLASSIFICATION: ICU 
SOIL DESCRIPTION SILTY CLAY.LITTLE F TO C SAND,TRRCE F GRAVEL­

BROWNISH GRAY 

------- U.S. STANDARD-------­
SIEVE NUMBERS 

100 

90 t 
80 .i. 

.... I 
:z:: 70 ! E I LU 
:x 

60 t >-
ID 

a:: :1 w z 
t;:: 
.... 
z 
w 30 ~ u I 

0::: 
LU 
CL 

PL: 
SP.CR, : 

HYDROMETER 

2.;3 EST. 

0 

+ 10 
I 
l 20 .... 
I ls 
! 30 w 
• :J: 
i 

l •o ~ 
i a:: 
1 so~ 
+ a:: • 
I ~ + 60 8 
I ..,_ 
.!. 70 ffi 
' u 

90 ~: t !
! 80 ~ 

___ ___._ ________ ...,, ______________________ ........,, _ __., ___ ___.,100 

500 100 so 10 S .s OS .01 .OQS ,001 

CRAIN Sl?E IN 111LLl11ETERS 

COBBLES 
GRAVEL SANO 

CC IIEO FINE co 11EOIU11 fltlE 
SILT QR. CLAY 

• 

• 
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STS CONSULrANTS, LTD. DRAFT 
GRAIN SIZE DISTRIBUTION • (ASTM D 422) 

Project BFJ WINTHROP HARBOR STS Job No.: 17590-XF 
Borin9/Source: BOP.Rm~ PIT #1 Date : 11-28-88 
Sample Numbe1· : LL: PL: PI : 
Depth (feet): WC: SP.GR.: 2.73 Est. uses Classification: (CL) 
Soil Descriptic,n SJ L TY CLAY LITTLE Fl NE - COARSE SAN[> TRACE 

f'"INE GRAVEL - GRAY 

SI~Vt ANALYSIS --

SAMF'LE ~-IE I GHT: 77.40 GRAMS 

SIEIJE l--lEI GHT PEP. CENT PER CENT 
SIZE RETAINED RETAINED F'ASSING 

-.-:c:-., 
•.::, I ..,,) o.oo 0.00 100.00 

=1=4 2 .17 2.80 97.20 
#10 1.27 1.64 95.56 
#20 1.34 1 --· . ,. -:,. 93.82 
#40 1.29 1.67 92.16 
#60 1.54 l. ~19 90 .17 
#100 2.08 2.69 87.48 
#200 2.04 2.64 84.84 

HYDROMETER ANALYSIS --

HYDROMETER SAMPLE i,-~El GHT: 51.75 GRAMS 

ELAPSED TEMPERATURE ACTUAL ADJUST GRAIN PER CENT 
TIME CENTIGRADE READING READING SIZE FINER 

0.25 22.5 52.00 47.00 0.0721 85.32 
(I I 50 22,5 51,00 46.00 0.0515 83,50 
1.00 22.5 49,50 44.50 0 I 0370 60.78 
2.00 22.5 47,50 42.50 0,0267 77.15 
5.00 22.5 46,00 41.00 0.0171 74.43 

20.00 22.5 40,00 35,00 0,0090 63.54 
30.00 22.5 37.00 32.00 0.0076 58.09 
60.00 22.5 33 I 5(1 28.50 0,0055 51.74 

120.00 22.5 30.50 25.50 0.0040 46.29 
240,(10 ~-"j C". c;,c;. • ._, 28.50 23.50 0,0028 42,66 • 1440.00 22.5 26.00 21,00 0.0012 38.12 
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DRAFT 
IASTM O 4221 - • GRAIN SIZE DISTRIBUTION 

STS Consultants Ltd. 

PROJECT BFI WINTHROP HARBOR STS JOB NO. : 17590-XF 
U-28-BB 

PI: 
BORING/SOURCE: BORROW PIT al 
SAMPLE NUMBER: -
DEPTH CfEETl : 
uses CLASSIFICATION: ICLI 

DATE 
LL: 
WC: 

SOIL DESCRIPTION SILTY CLRY LITTLE FINE - COARSE SAND TRACE 
FINE GRAVEL - GRAY 

------- U,S. STRNDRRD --------
SIEVE OPENINGS UN.I SIEVE NUIIBERS 

1 313 112 
1- - - t I I 2 3 4 5 7 D 4 C 

PL: 
SP,GR, : 2.13 EST. 

HYDROMETER 

I:: T"i--~~--.-4..,.3--,-2----r-2----r--r~--rl~~~p P ~ P : l ,: 
j I I • ;.J. 

80 ' I • l 20 >-

t I I I I I , 5 
~ 70 l I I I ~ 30 ~ 
~ so 1 I I + 40 in 
in I - ~ 
a::: so .i. 1 so ~ 
~ i T ~ 
~ 40 J. : 60 8 
~ I ®: ~ 
~~l !w~ 
u , T u 

~ 20 L 1- ! 80 ~ j IL 

w I l~ 

D ___ _.__._ ___ ____..__ _____ _._ __________ ____l_......._ ___ ...,\oo 
SOD JOO 50 10 5 .s .J .05 ,OJ ,ODS ,DOI 

GRAIN SIZE IN ntLLiltETERS 
--,---------,--

SAND 
COBBLES 

GRAVEL 
CO tlED FINE CO MEOIUit f(NE 

SllT OR CLRY _....._ _ _._ ___ ....._ _____________ ~ 

• 

• 
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STS CONSULTANTS, LTD. DRAFT 
GRAif-J SIZE DISTRIBUTION (ASTM D 422) 

Project BFJ WINTHROP HARBOR STS Job No,: 17590-XF 
Boring/Source: BORROW PIT #2 Date : 11-28-88 
Sample Number: LL: PL: PI: 
Depth (feet) : ·we: SP.GR.: 2.74 Est. 
uses Classification: CCL) 
Sc, i l Dec;;.cr i pt ion SILTY CLAY LITTLE FINE MEDI UM SAND GRAY 

MOTTLED OLIVE & YELLm.J BROWM 

SIEVE ANALYSIS --

SAMPLE WEIGHT: ::,2. 77 GRAMS 

SI E\.'E WEIGHT PER CENT PER CENT 
SIZE ~ETAINED RETAINED PASSING 

#4 0 ._00 0.00 100.00 
#10 -0. 39 0.42 99.58 
#20 1.14 1.23 98.35 
#40 1.77 1. ::n 96.44 
#60 2.G5 2.86 93.59 
#100 2.76 2.98 90.61 
4200 1.31 1.41 89.20 

HYDR.CiMETER ANALYSIS --

HYDROMETER SAMPLE i,-lE I GHT : 52.20 GRAMS 

ELAPSED TEMPERATURE ACTUAL AD,JUST GRAIN PER CENT 
TIME CENTIGRADE READING READING SIZE FINER 

0.25 22.5 53.00 48.00 0.0712 89.83 
0.50 2 ~ C, 

c;. ..... 52.00 47.00 0. 0509 87.~6 
1.00 22.5 51.00 46.00 0.0363 86.09 
2.00 22.5 50.00 45.00 0.0260 84.22 
5.00 22.5 47.00 42.00 0.0169 78.60 

15.00 22.5 44.00 39.00 0.0100 72.99 
30.00 22.5 40,50 35.50 0.0073 66.44 
60.00 22.5 37.00 32.00 0.0053 59.89 

120.00 22.5 34.00 29.00 0.0039 54.27 
24(1.00 22.5 32.50 27.50 0.0028 51.47 

1440.00 22.5 29.00 24.00 0.0012 44.92 



R 001285

\ 

\ 
I 

'I l i u 
I \ . : 
I. 

\.; 

\ : 

GRAIN SIZE DISTRIBUTION <ASTM O 4221 
STS Consultants Ltd. 

PROJECT Bf[ WINTHROP HARBOR BORING/SOURCE: BORROW PIT a2 SAMPLE NUl18ER: 
STS JOB NO. : 17590-Xf" 

11-28-88 DATE 
LL: - PL: Pl: 

DEPTH CFEETJ : 
WC: - SP.GR. : 2.74 EST. 

uses CLASSIFICATION: 
SOIL DESCRIPTION 

ICL.I 
SIL TY CLRY LITTLE FINE - t1EOIUl1 SAND - GRAY MOTTLED OLIVE & YELLOW BROWN 

U.S. STRNDRRD SIEVE OPENINGS IJN.I SIEVE NUMBERS l 3 1 3 
1-

·:: l s 4 3 z z 4 Z 8 I I I I I I 

I 

BO+ 
.... 

10 l :c 
t:I w I 
:ii: 60 ! 
► I ID I 
a:: so ! 
w T z . 
u::: ◄o l 

I ~ 30 l I 
I ~ 20 t I I 
J 

1: t I 
I I 

---'-
SOD 1D0 so JO s .s .J .os 

ORRIN SIZE IN 11llL111ETtRS 
COBBLES GRAVEL SAND co MED flNf co t1EDIU11 flNE 

~ - r __ ---~- ~ 

HYDROMETER 

0 

10 

20 ,-
:t: 
0 

30 ~ :x 

t 40: 
.:. so~ 

cc 
, so B 

f 10 ! 
t 80 ~ 

1 90 

---l Loo .01 .oos ,DOI 

~ 
SfLT OR CLRY 

• 

• 
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STS CONSULTANTS, LTD. 

GRAIN SIZE DISTRIBUTION (ASTM D 422) 

Project BFI 
Sor i ng/Sc,urce: Baring 3, Combined with 201 Barrow 
Sarr.pl e- Number: 12 Material, 11 Bentonite Added and 
Depth (fe-et): Enough Slurry to Obtain 4-6in. Slump 
uses Classification: (CL) 

STS Jc,b 
Date 
LL: 
WC: 

• •• ••• •o•u •• ••••• • •• o . ··- .......... ,. 

DRAfT 

No. : 17590-XH 
: 12-20-88 

PL: Pl : 
SP. GR. : 2.76 Est 

Soil Description I SILTY CLAY,SOME F TO C SAND,TRACE F GRAVEL-
BROWNISH GRAY 

SIEVE ANALYSIS --

SAMPLE ~.JEI GHT: 66.71 GRAMS 

SIEl.-1E WEIGHT PER CENT PER CENT 
SIZE RETAINED RETAINED PASSING 

; 50 II o.oo o.oo 100.00 
-.-,.c::u . ~.- _, 3.25 4.87 95.13 

#4 3.39 5.08 90.05 
#10 2 .13 3 .19 86.85 
#2(1 2.27 3.40 83.45 
#40 2.17 ;::$- -~C' ,,;..._I 80.20 
#60 2.47 3.70 76.50 
#100 2.86 4.29 72.21 
#200 2.20 3.30 68.91 

HYDROMETER ANALYSIS --

HYDROMETER SAMPLE l--lE I GHT: 51.77 GRAMS 

ELAPSED TEMPERATURE ACTUAL ADJUST GRAIN PER CENT 
TIME CENTIGRADE READING READING SIZE FINER 

0.25 23.0 ·47.00 42.00 0. 0748 68.84 
0.50 23.0 46.00 41.00 0.0534 67.20 
1.00· 23.0 45.00 40.00 0.0381 65.56 
2.00 23.0 43.50 38.SO 0.0273 63.10 
5.00 23.0 41.00 36.00 0.0176 5~1. 01 

15.00 23.0 35.00 30.00 0.0107 49 .17 
30,00 23. (I 31.50 26.50 0.0078 43.43 
60,00 23.0 28.50 23.50 0.0056 38.52 

120.00 23.0 26.00 21.00 0.0040 34.42 
1105.00 23.0 21.00 16.00 0.0014 26.22 
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~~ DRAFT• 
GRAIN SIZE DISTRIBUTION CASTM O 4221 

STS Consultants Ltd. 

PROJECT SFl 
SORING/SOURCE: Boring 3, Combined with 201 Barrow 12 

STS JOB NO. : 
DATE 
LL: - PL: 

1'7S90-XH 
12-20-88 

Pl: SAMPLE NUMBER: Material, U, Bentonite, and Enough 
DEPTH CFEETJ : Slurry Added to Obtain 4-6in. Slump we: - SP.GR. : 2,76 EST. 

uses CLASSJF[CRTION: ICU 
SOIL DESCRIPTION S[L TY CLAY ,SOME f TO C SANO, TRACE f GRRVEL­

BROMNlSH GRAY 

----- U.S. STANDARD--------­
SIEVE NU"BERS 

I o 
+ 10 

. ! 
.:. 20 1-
: ::c 
! C!> 

t 3D ~ 
I 

l 4D ~ 
! a:: 
.:. so~ . a:: 
I CC 

~ 60 8 
I >-

~ 70 ~ 
-= w 

1 BO f5 
IL 

I 2~ 
I I I 
I .......... J __ J ....... ______ _J_ ... ..1 - - __ ...,., 100 
.s ,l ,OS ,01 ,DOS .001 

• 

• 
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SiS Consullar:ts L!d. 

Boring No. 

Sample No. 

• De;)Th (ft) 

C!cssificaticn 

Ory Unit 
We:;hr (pd) 

Water 
Ccnrenr (~o) 

Dic:·:,e!er 
(c:n) 

L~~h 
(c:-:,) 

Sc~~r::-:-:on = '-/c:iue 

Perr.ie-::bilit'I 
K cm/sec 

DRAFT 
STS Job No. 17590-XF -----------Proje<:f BFI Winthrop Harbor 

Case International Co. 

Oafe 11-7-88 -------..a-.-----------

SUMMARY OF PERMEASILITY TEST RESULTS 

B-1 B-4 B-4 B-1 S-6 
Combinen Combined Combined B-3 s-6 
with 4% With 4% B-5 S-6 
Slurry Slurry B-7 S-4 

Silty Clay Silty Clay Silty Clay Silty Clay 
Littlc.F-C Some F-C Some F-C Trace f-m 
sand - Sand - sand - Sand - Gray 
Brownish Gray Brownish Gray Brownish Gray 

69.9 1:6.1 70.5 :17.3 

46.5 14.0 34.6 16.2 

4.751 4.725 4. 723 4.872 

6. 712 6.152 7.351 6.144 

0.96 0.97 0.99 0.96 

3xl0-7 lxl0-6 4xl0-8 

Note: The Specimens mixed with the 4\ bentonite slu4ry had enough 
slurry added to obtain a 4 to 6 inch slump. The material was 
mixe~ long enough to obtain a homogenious texture. 
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SiS Consullar.ts 1.!d. 

Soring No. 

Semple No. 

.- Ce;::>th (ft) 

C:c!5ificcticn 

Dry Unit 
'Neigh t (;:,d) 

'Heter 
Ccnrent (C?-oi 

Oic:nerer 
(c:-n) 

5 c~ur:-:-:on 
: Vclue 

?err:-:e-:bility 
;< cm/se,; 

• • ······'"·--··-·· ....... ·-···-· 

DRAFT• 
STS Jc::J No. 17590-XF -----------Proje<:T BFI Winthrop Harbor 

Landfill 

Date __ 1_1_-_2_e_-_e_a ______ _ 

SUMMARY OF PERMEASILITY TEST RESULTS 

Boring 4 Boring 4 Boring 3 
Combined Combined Combined 

1\ Bentonite 1% Bentonite H Bentonite 
201 Borrow 1 10\ Bort'OW 2 20% Berrow 2 
4% Slurry Added 41 Slurry Added 4% Slurry Added 
To Obtain 4-6 To Obtain 4-6 To Obtain ~-6 
Inch Slump Inch Slump Inch Slump 

Soil/Bent'.>nite Soil/Bentoite Soil/Bentonite 
Slurry Slurry Slurry 

72.0 73.1 74.7 • 
29.B 33.9 44.0 

3,4J6 3.436 3.475 

5.043 5.003 5.554 

0.9B 0.95 1.00 

6xl0-B SxlO-B 

All Specimens Consolidated With 3 PSI Consolidating Stress. 

Tests Performed in Triaxial Apparatus. • 
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STS General Notes 

DRAFT 
S!!S COJlSU~K!fS, L!fD. 

DBILLIIIG & SAJIPLIJIG SYMBOLS: 
88 SpUt Spoon-1 3/8" I.D .. 2" O.D. 

Unless otherwise not.ed 
ST Shelby Tube-2" O.D., 

Unless otherwise noted 
PA Power Auger 
DB Diamond Bit• NX, BX, AX 
AS Auger Sample 
JS Jar Sample 
VS Vane Shear 

OS : Osterberg Sampler-3" Shelby Tube 
HS : Hollow Stern Auger 
WS : Wash Sample 
FT : Fish Tail 
RB : Rock Bit. 
BS : Bullt Sample 
PM : Pressuremeter Test., In-Situ 
GS : Giddings Sampler 

St11,nd11,rg "N" P~m~~'1-tion: Blows per foot. or a 140 pound hammer falllng 30 1nches on a 2 inch 0.D. split. spoon 
sampler. except. where otherwise noted. 

WA!'EB LEVEL MEASUREMEH~ SYMBOLS: 
WL : Water Level 
WS : While Sampling 
WD : While Drilling 
AB : After Boring 

WCI : Wet Cave In 
DCI : Dry Cave In 
BCR : Before Casing Removal 
AOB : Aft.er Caei~g Removal 

Water levels indicated on the boring logs are the levels measured in the boring at the ti.mes indicated. In pervioue soils, the indicated 
elevations are considered reliable groundwater levels. In impervious soils, the accurate determination of groundwater elevat1one 
ma.y not be possible, even after several days of observations; additional evidence of groundwater elevations must be sought. 

GBADillOII DESCJUftIOII & DJUtµIfOLOGY: ., . 
··• .. 

Coarse Grained or Granular Soils have more than 60% of their dry weight. retained on a #200 sieve; they are descr1bed as: boulders, 
cobbles, gravel or sand. Fine Grained soils have less than 60% of their dry we1ghtreta.1ned on a #200 sieve; they are described as: clays 
or clayey sllts if they are cohesive and silts 1f they a.re non-cohesive. In addition t.o gradation. granular sous are defined on the basiS of 
theil' relative in-place density and fine grained soils on the basiS of their strength or conststency and the1r,plast.tc1ty. 

XaJor 
Component 
Of iample 

Boulders 
Cobbles 

Gravel 

Sand 

Silt 

Clay 

Ilse Bange 

Over 8 in. (200 mm) 
8 inches to 3 inches 
(200 mm to 75 mm) 

3 inches to #4 sieve 
(75 mm to 4. 76 mm) 

#4 t.o #200 sieve 
(4.78 mm t.o 0.074 mm) 

Pass1ng #200 sieve 
(0.074 mm to 0.005 mm) 
Smaller t.han 0.006 mm 

CO?HIS%ERCY OJ' COHESIVE SOILS: 
Unconfined OompreHlve 

ltreDSlh, Qu, Ill 
0.25 

0.25·0.49 
0.60-0.99 
1.00-1.99 
2.00-3.99 
4.00-8.00 

>8.00 

Con■l■tency 

Very Soft 
Soft. 

Medium (Firm) 
Sttt'f 

Very StU'f 
Hard 

Very Hard 

J>e■crlplloll 
Of Camponanl• Alao 
l'reaent ln Sample 

Trace 
Little 

Some 

And 

Percent Of 
Dry Weight 

1-9 
10-19 

20-34 

36-50 

ULHIVE Dl:RSl~Y OJ' GBAKULAll SOILS: 

B-Jllowa per ft, 
0-3 
4.9 

10-29 
30-49 
60-80 
► 80 

Belallve Dtm■IIY 
Very Loose 

Loose 
Medium Denae 

Dense 
Very Denae 

Extremely Denae 

7/87 
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STS Soil Classification System FT 
UNIFIED SOIL CLASSIFICATION 

Major Divisions • 

s ... 
C 
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.. 
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.; ... .!! 
C 
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= 8 ii: ... ,.. ·;; 

c . !r 
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~ ii a 
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'c 
.. 
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IS 
! ~-!:! 1-'J 

~Ii::: x ~ Iii 

Group 
• s)mbols 

GW 

GP 

GM d 

-
ll 

GC 

SW 

sr 

d 

SC 

ML 

CL 

OL 

MH 

CH 

OH 

Pt 

T~-piral names 

Well-11rade§ gra,·el§, gra,·el-.-and 
mi:o<1urcs. linle or no finl" 

Poorl~· l,!raded 1,ra,·el§, 1,ra,·el­
sand m1~1ure\, linle or no line\ 

Silrr 11ra,·el•. 11ra,·el-,and-,ill 
mix1ur.:s 

Cla)'e)· l,!ra\"el,. pra,·rl-sand-da> 
mi~rurl" 

Well-1.!radrd ~nd,. 1,ua,·ell~ 
~and,. linle or no tines 

Poorh j!raded !Wld;. 11ra,·ell~ 
,and~. linle or no tine• 

Silty §and§. sand-•ilr 
mix10res 

Cla)'e)' sand~. sand-cla~· mix-
1urei. 

lnorpanic silr, and ,er~ fmc 
sands, rock flour, \illy or da)·e~ 
fine sands nr clayey \ilr, ,. uh 
\lighl plasrici1~· 

Inorganic cla)·s of lov. 10 me­
dium plas1icil)', gra,·ell~· clay\. 
sand)' clays, sil1~- cla)·§. Iran 
clays 

Organic silu and or1anic silt~ 
clays of low plas1ici1y 

Inorganic sill\, micace<>u\ or 
diatomaceou• tine sandy or 
silly soil1i. elas1ic silu 

Inorganic clays of high i,las-
1ic:i1y, far cla)'S 

Or11anic clays of medium 10 
high plas1ici1y, organic silrs 

Pca1 and olhrr highly organic 
soils 

.. ., 
-,:, 
.5 ... 
:§ 
ll' .. 
ii: 

60 

50 

40 

30 

20 

10 
7 
4 

0 

I 

Laborator,· calficalion criteria 

Cu= D,. arearn 1han 6; c, = ~ btc..-ern I and J 
D.. D,,xD,. 

Nor mee1ing all r,rada1ion requirernems for GW 

Allerbcrg limi1s belo,.· "A" 
line or P.I. lrs.\ than 4 

Allerberl.! limits abcwe "A'' 
line wirh P.I. r,rea1er 1han 7 

Abo\"t .. A .. line v.i1h P.I. 
be1,.·een 4 and 7 are bor­
der/int' cases requiring use 
of dual S)mbols 

Cuc~ prta1rr 1han 4; C, = !£:!L .,,,,,.ttn I and 3 
D.. O.,,.o.,. 

Nor meeting all gradarion requiremenr, for SW 

A1mber11 limits belov. "A" 

line or P.I. less than 4 

Anerberg limi1s above "A" 
~ne "ilh P.I. grea1er 1han 7 

I I I I 

Limirs plonins in hatched 
zooe with P.1. be1ween 4 
and 7 are bordt•rline c:a~c• 
requiring u~e of dual S)'m• 
bob 

.,, 
- For classif1ca1ion 11r fine-1ra1ned 
- \Clils and r,nr r,ac1ion or coar<e• 
- ,,ainrd s,.•ils. -- A11rrber1 Limia, plo11inll in 
.- harchrd area are borderline clas•• 
- ifica11ons rrquirin1 use of dual 
- si·mbol~. -- E.qua1ion or A-linr: 
- Pl=0.7)1LI. • 201 
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QUALITY ASSURANCE MANUAL 
FOR THE 

CONSTRUCTION OF A SLURRY TRENCH CUTOFF WALL 
AT 

WINTHROP HARBOR WASTE MANAGEMENT FACILITY 

DECEMBER 1988 

Prepared for: Prepa_red by: 

Foth & Van Dyke 

DRAFT 

Browning-Ferris Industries 
Illinois Region 
Schaumburg, Illinois 

Geosciences & Environmental 
Management Division 
Green Bay, W~sconsin 
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1.0 XNTRODUCTION DRAFT 
1.1 Terms of Reference 

1.1.1 Purpose 

This manual addresses the quality assurance of the construction 
of a slurry trench cutoff wall at the ~inthrop Harbor Waste 
Management Facility, Zion, Illinois. 

Site specific constr~ction {installation) specifications were 
prepared by Browning-Ferris Industries (BFI). 

1.1.2 Quality Assurance and Quality control 

This manual is•devoted to quality assurance, and quality 
control . 

In the context of the slurry trench cutoff wall installation: 

• Quality assurance refers to means and actions employed by 
the Resident Geotechnical Engineer to assure conformance 
with the project requirements and specifications. Quality 
assurance is provided by a party independent from 
production and installation. 

• Quality control refers to those actions taken by the 
manufacturer and contractor to ensure that the materials 
and workmanship meet the requirements of the plans and 
specifications. Quality control is provided by the 
manufacturer and contractor . 

1 88B59 
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1.1.3 Definitions 

Company: 

Engineer: 

Resident Geotechnical: 

Contractor: 

DRAFT• 

Browning-Ferris Industries of 

Illinois, Inc. 1827 Walden Office 

Square, suite 107, Schaumburg, 

Illinois 60173. 

Dan Spikula with Browning-Ferris 

Industries, Inc., Engineering 

services Department, 757 N. Eldrige 

at Memorial, Houston, Texas 77079, 

telephone (713) 870-8100, and Mike 

Williams at the regional office 

(312) 397-7785. 

Company_'s on-site technical 

representative (Foth .& Van Dyke) 

responsible for quality assurance 

surveillance and testing in 

accordan~e with project requirements 

and specifications: observing, 

evaluating, and documenting 

geotechnical conditions encountered 

during construction; and conducting 

other investigations and evaluations 

as requested by the Company. 

The organization which is furnishing 

the materials, equipment, design, and 

construction of the cutoff wall and 

gravity control testing needed for 

slurry trench construction is Case 

International Inc. 

2 88B59 
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Cutoff Wall Specialist: 

Soil-Bentonite Slurry 

Trench cutoff: 

Slurry Method of 
Excavation: 

Slurry: 

DRAfT 
Contractor's employee/representative 
who will be on-site throughout 
construction, is experienced and 
competent in cutoff wall design and 
construction, and will perform 
quality control, ensure specification 
compliance, and be responsible for 

the technical performance of the 
Contractor's operation and product. 

A soil-bentonite slurry trench 
cutoff is a three (3) foot minimum 
width trench excavated in the 
existing overburden and/or fill by 
the slurry method of excavation and 
backfilled with a specified material 
to form a barrier with a permeability 
equal to or less than 1 x 10-7 

cm/sec; hereafter referred to as a 
cutoff wall. 

The slurry method of excavation 
consists of excavating a vertical 
wall trench in the .. overburden and/or 

fill while at the same time keeping 
the trench filled with bentonite 
water slurry; the basic purpose of 

the slurry being to provide support 
for the walls of the trench. 

The slurry is a stable colloidal 

thixotropic suspension of powdered 
bentonite in water . 

3 88B59 
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Bentonite: 

Surface Water: 

Groundwater: 

Working Surface: 

Backfill: 

Select Materials: 

•• ·.-1.:..~~;,·· 

l' 

DRAFT~ 
Bentonite is a natural clay whose 

principal mineral constituent is 

sodium montmorillonite. 

surface water is used to denote all 

waters that enter the work area above 

the existing ground surface from 

either natural or artificial sources. 

Groundwater denotes all water below 

the existing ground surface within 

the work area. 

The working surface is the surface on 

which the equipment shall operate to 

construct the cutoff wall. The slope 

of this surface shall be such that it 

does not cause-slurry in any part of 

the open trench to be more than two 

feet below the top of the trench. 

The blended mixture of bentonite­

water slurry and select materials 

excavated from the trench and/or 

supplied from a designated borrow 

area. 

Materials excavated from the trench 

or obtained from on-site or off-site 

borrow and suitable for use in the 

backfill. 

4 88B59 
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DRAFT 
2.0 DOCUMENTATION 

2.1 Introduction 

This section is divided into four subsections: 

• Slurry Testing: 

• Backfill Testing: 

• Backfill Sampling: 

• Trench Excavation: 

2.2 Slurry Testing 

2.2.1 Requirements 

Includes requirements pertaining to 

sampling locations, frequency, and 

field tests. 

Includes requirements pertaining to 
sampling locations, frequency, and 

field tests. 

Includes requirements pertaining to 
sampling locations and frequency . 

Includes descriptions of procedures 
to control various requirements and 

forms for documenting construction 

activities, dates, locations, 

elevations, photos, surveys, etc. 

l. Bentonite powder shall be mixed with water in a colloidal 

mixer or other high energy equipment that achieves complete 

dispersion. The slurry should be hydrated before 

introduction into the trench. 

2. Bentonite shall be a pulverized premium grade natural sodium 
Wyoming bentonite and shall meet API specification 13A. 

• 3. Water source will be approved by the resident ~ngineer. 

5 88B59 
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DRAFTe 
4. Bentonite content shall be a minimum four percent by weight 

of water and the density of slurry introduced into the 

trench shall be a minimum 64 pcf. 

Note: at four percent bentonite content the density is 6-6-r-4- . 

62.4 [(1.04)/(1 +.04/2.5)] = 63.87 pcf 

5. Marsh Funnel viscosity of the fully hydrated slurry shall be 

at least 40 seconds. 

6. The slurry shall not lose more than 15 cc of fluid during 

the filter press test (100 psi 30 minutes duration). 

2.2.2 Frequency and Locations 

(See Table No. ·l). 

6 88B59 
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Test 

Density 

Density 

Marsh 
...., Funnel 

Viscosity 

00 
00 
t;:I 
u, 
1,0 

Marsh 
Funnel 
Viscosity 

Fluid Loss 

Fluid 
Loss 

Location 

Slurry from holding tank 

Slurry in trench close to 
its bottom 

Slurry·from holding tank 

Slurry in trench close to 
the surface 

Slurry from holding tank 

Slurry from trench close to 
the surface 

• 
TABLE NO. 1 

Quality As·surance Tests 

Frequency 

4 times/day min. 
or as required 

2 times/day 

4 times/day min. 
or as required 

2 times/day 

2 times/day 

2 times/day 

• 
\'c~-~~>sj\ Pro ~'"tt .J 

\. ~ •,_ 

Remarks 

Determine density whenever 
additional slurry is placed or 
when slurry is reconditioned. 

Determine yiscosity whenever 
additional slurry is placed or 
when slurry is reconditioned. 

J:::, 

-~ 

:!:l 
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OAAff • 
2.3 Backfill Tests 

2.3.1 Requirements 

1. Backfill will consist of a mixture of soil excavated from 

the trench, dry bentonite and slurry. The mixture will be 

blended well to obtain a homogeneous backfill. 

2. The backfill material just prior to placement shall have a 

consistency of wet concrete with a slump of four to six 

inches as determined per ASTM Cl43-79. 

3. No frozen backfill-will be placed in the slurry trench. 

4. Minimum firies content (P200) shall be 69.0 percent, 

according to contractor's design. 

5. The backfill should be plastic to permit rolling to a 

1/8-inch thread. 

2.3.2 Frequency and Locations of Field Tests 

Location 

Density Mixing Pad 

Slump Mixing Pad 

8 

Freguency 

One per batch 

(one per day 

minimum) 

One per batch 

(one per day 

minimum) 

Remarks 

Retest if 

recondition­

ing is done 

Retest if 

recondition­

ing is done 

88B59 
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Fines 

Content 
Mixing Pad 

2.4 Backfill Sampling 

2.4.1 Requirements 

One per batch 

DRAFT 
Retest if 

recondition­
ing is done 

1. Twelve (12) backfi11·samples required for gradation and 
Atterberg limit tests. 

2. Four (4) backfill samples required for laboratory test for 
permeability. 

2.4.2 Location. Identification and Disposition 

1. Samples No. GCl through GC12 will be collected from the 
backfilled trench such that these are fairly uniformly 
distributed along the length of the slurry wall. Each 
sample shall be approximately 20 lbs (two ten lb bags). 
Mark one bag at each location "spare". 

2. Samples Pl through P4 will be collected in Shelby tubes at 
approximate spacing of 400 feet along the length of the 
wall. At each location collect two tubes and mark one 
"spare". 

3. Soil samples shall be sent to the Foth & Van Dyke soils 
laboratory. 

4. Location of samples shall be determined by the resident 
engineer and shall be marked accordingly. 

9 88BS9 
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DRAFT 
2.s Trench Excavation and Backfilling 

2.s.1 Requirements 

1. The cutoff wall shall be a minimum of three feet wide. 

2. The trench shall be excavated vertically. 

3. The slurry wall shall be keyed a minimum of three feet into 

the natural impervious strata below the overburden soils at 

the site (clay-silty clay) with the additional provision 

that the bottom of the wall shall be no higher than 

elevation 718 feet above m.s.l. 

4. Center to center horizontal distance between monitor wells 

and slurry.wall will be at least ten feet. 

5. Bentonite-water slurry will be maintained at a level not 

more than two feet below the top of the trench. 

6. Placement of the backfill shall be made only after the 

resident engineer inspects, approves and measures the trench 

or a portion thereof. 

7. The toe of the backfill shall not be less than 25 feet or 

more than 100 feet from the toe of the excavation. 

2.s.2 Trench and Backfill Inspections 

1. Inspect and record the verticality of the backhoe boom as 

often as necessary but always after the backhoe has been 

moved to a new position (Maximum permissible deviation is 

three percent). 

• 

• 

2. Monitor and record the continuity of the trench by dragging 

a rigid probe along the trench bottom. • 

10 88B59 
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J. Inspect and record the cleanliness of trench bottom (absence 

of any sediments) using a rigid rod. 

4. Monitor and record the profile of the backfill slope using a 
calibrated rigid probe. 

NOTE: The above data shall be recorded by the resident 
engineer. 

2.5.3 Trench Measurement and Approval 

1. When the backhoe operator informs that he has reached the 
impervious clay-silty strata, first ensure that the 

elevation- of the trench bottom is at or below 721 feet. 

2. Second, visually classify the soil cuttings from the trench 
bottom to ensure that the trench bottom is indeed the layer 
into which the wall is to be keyed. Collect a five-pound 

bag sample for transportation and storage at Foth & Van 
Dyke's laboratory. 

3. Measure and record the elevations of the trench bottom at 

different points at spacings not exceeding ten feet. 

4. After excavating the key and cleaning the trench bottom 

measure and record the elevations of the key bottom 

elevations. 

5. Before and after the backfilling operations record the 

distance between the toe of the backfill and the toe of the 

excavation. 

NOTE: The above data are to be recorded by the Resident 
Engineer . 

11 88B59 
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DRAFT•· 
2.6 construction Photographs 

Resident engineer shall take photographs of all phases of 

construction. Each photo shall be properly labeled as follows: 

1. Project Name 

2. Date of Photo 

3. Identity of Subject 

4. Direction of View 

5. Photo .Number 

2.7 Reports 

2.7.1 Daily Reports 

The Resident Geotechnical Engineer shall complete a daily 

inspection report on the prescribed form, outlining all 

activities for that day. A copy of this report shall be 

submitted to BFI's on-site representative at the end of each 

day. 

2.1.2 Final Report 

A final report documenting as-built conditions shall be 

submitted upon completion of the work. This repo~t will be 

prepared by the Geotechnical Engineer and contain daily reports, 

all test data, and as-built construction plans. 

12 88BS9 
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APPENDIX C 

Record Drawing No. A-1 Cutoff Wall Location 
Reco~d Drawing No. A-2 Cutoff Wall Profile 
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LEGEND 

EXISTING SPOT ELEVATION 

DEPRESSION 

TRESS AND/OR BRUSH 

GROUNDWATER MONITORING WELL 
LOCATION AND NUMBER 

UNPAVED ROAD 

PAVED ROAD 

BUILDINGS 

FENCE 

o POWER POLE 

SLURRY CUTOFF WALL LOCATION 

NOTES: 

I. SITE LOCATION: THE NORTHWEST 1/4 OF 
SECTION 7, T46N, R12E, LAKE COUNTY, 
ILLINOIS. 

2. TOPOGRAPHIC BASE MAP PREPARED FROM 
AERIAL SURVEY BY AEROMETRIC ENGINEERING, 
INC. SHEBOYGAN,WISCONSIN. DATE OF 
PHOTOGRAPHY: MARCH 4, 1988. 

3. ELEVATIONS BASED ON MEAN SEA LEVEL 
DATUM. CONTOUR INTERVAL 15 FIVE FEET. 

4. CONSTRUCTION STATIONING ESTABLISHED 
BY BFI. 

5. VERTICAL CONTROL: TOP OF WELL 
PROTECTOR PIPE COVER, MW- Gl27, 
ELEVATION = 759.60, PROVIDED BY BFI. 

------------------------
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r:?!ll·waste 
lil.lJSystems, .. 
BROWNING-FERRIS INDUSTRIES 
!!linois Region 

December 21 , 1988 

Mr. Nandu Paruvakat 
2737 S. Ridge Road 
P.O. Box 19012 
Grl.'en Day, WI 54307-9012 

Dear Mr. Paruvakat: 

DEG 2 9 1988 

DRAFT 

Enclosed are the grain size distribution results for the backfill mix 
to be used in the slurry trench cutoff wall being constructed at BFI 1s 
Winthrop Harbor facility. 

If you have any· question or comments, please contact me . 

Sincerely, 

Mike Williams 
Assistant Regional Landfill Manager 

BROWNING-FERRIS INDUSTRIES 
of ILLINOIS, INC. 

MWW/rh 
Enclosure 

1827 WALDEN OFFICE SQUARE, SUITE #107 • SCHAUMBURG, ILLINOIS 60195'• (312) 397-7760 
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STS CONSULTANTS, LTD. 

GRAIN SIZE DISTRIBUTION (ASTH D 422) 

Project BFI 
Bor i ng/Sourc:e: Baring 3, Combined with 201 Barrow 
Sarnple Number: 12 Material, 11 Bentonite Added and 

Depth (feet): Enough Slurry to Obtain 4-6in. Slump 

USCS Classification: (CL) 

STS Jc,b 
Date 
LL: 
WC: 

... -..... _. - - . -· .......... ~ -- ..... ·.· --........ . 

DRAFT 
No. : 17590-XH 

: 12-20-aa 
PL: PI : 

• 

SP.GP .• : 2.76 Est 

Soil Description SILTY CLAY,SOME F TO C SAND,TRACE F GRAVEL­
BROWNISH GRAY 

SIEVE ANALYSIS --

SAMPLE WEIGHT: 66.71 GRAMS 

SIE1.,1E WE I Gt-iT . PER CENT 
SIZE RETAINED RETAINED 

.SO" 0.00 0.00 

.375 11 3.25 4.87 
#4 3.39 5.08 
#10 2.13 3.19 
#20 2.27 3.40 
#40 2 .17 3.25 
#60 2.47 3.70 
t:100 2.86 4.29 
#200 2.20 3.30 

HYDROMETER ANALYSIS 

HYDROMETER SAMPLE &,.JEI GHT: 51.77 

ELAPSED 
TIME 

0.25 
o.so 
1.00 
2.00 
s.oo 

lS.00 
30.00 
60.00 

120.00 
1105.00 

TEMPERATURE 
CENTIGRADE 

23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 

ACTUAL 
READING 

47.00 
46.00 
45.00 
43.50 
41.00 
35.00 
31.50 
28.50 
2.6.00 
21.00 

PER CENT 
PASSING 

100.00 • 95.13 
90.05 
86.85 
83.45 
80. 20 
76.50 • 72.21 
68.91 

GRAMS 

ADJUST GRAIN PER CENT 
READING SIZE FINER 

42.00 0.0748 68.84 
41.00 0.0534 67.20 
40.00 0.0381 65.56 
38.50 0.0273 63.10 
36.00 0.0176 59.01 
38.00 0.0107 49.17 
2G.50 0.0078 43.43 • 23.50 0.0056 38.52 
21.00 0.0040 34.42 
16.00 0.0014 26.22 
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GRAIN SIZE DISTRIBUTION .CASTM O 422J 
STS Consultants Ltd. 

PROJECT Bfl 
BORING/SOURCE: Boring 3, Combined with 201 Barrow t2 
SAMPLE NUMBER: Material, 1% Bentonite, and Enough 
DEPTH CfEETl : Slurry Added to Obtain 4-6in. SJ.ump 
uses CLASSIFICATION: ICLJ 

DRAFT 
STS JOB NO, : 17590-XH 
ORTE : 12-20-88 
LL: - PL: Pl: 
WC: - SP-GR. : 2,76 EST, 

SOIL DESCRIPTION : SILTY CLAY.SOME f TO C SRNO,TRACE f GRJ:IVEL­
BROWNISH GRJ:IY 

100 

90 

BO 

--~---- U.S, STANDARD--------
SIEVE DPENlNDS l!N,J SIEVE NUftBERS HYDRONETER 

l 313 112 
~ - 11 2 3 4 S 7 0 4 0 

6 4 3 2 2 l 4 46 0 0 0 -0 0 0 0 0 ..---,.;.--,.....;;~~-.;...or--f..P.,,,,;..._,;;~....,;.-.,-r.......,....-i-rrr I i I II .-, -r--- -~-;·71: 

SOD 100 so 10 5 

1 
I I I 

I • 20 ._ 
I i ~ 

I I t 30 ~ 
I I I 40 ~ 

I t er . ..., 
I J. so~ 

l so B 
I ._ 

! 70 i5 
I c,., 

I ! BO l5 
a.. 

I l 90 

~--- -··-·----1-~-------1 .. ___ ~------I 100 .s ., .as .01 .oos .001 

GMtN srzE DI nrLUftETERS 
r:=-;;--... i---GAA--va ___ ( __ ;-r--~!!~~===:I ---~~~-DR CLAY 

L_=:= co I nEo I FINE _ Cl!.J nEorun _f~----·. _____________ _. 
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Photo No. 

1 

2 

3 

4 

5 

6 

7 

_ .............. ·.. .... . .. . 

LIST OF PHOTOS 
• DRAFT 

Photo Descriptions 

Box used to mix dry bentonite with fresh 

water under high pressure prior to being 

pumped to holding pond. December 1988. 

View of construction work pad with backhoe in 

operation. Looking west with machine at 

station l+OOE. December 1988. 

A three foot level mounted on backhoe's 

counter weight .. To verify verticallity of 

slurry cutoff wall. Checked after each 

movement of backhoe. December 1988. 

Backhoe on construction pad with ten foot 

offset markers. Looking north (approximate) 

station 8+00S. December 1988. 

Backfill profile being checked from station 

3+80S to station 5+60S. Looking south from 

(approximate) station 4+00S. December 1988. 

Pumped slurry from holding pond being 

discharged into the trench at station O+OOE. 

Looking east. December 1988. 

Backhoe at station 3+00S moving southward. 

Slurry level at approximately two feet from 

top of construction pad. Note: the turn of 

the trench at station 1+96E. December 1988 . 

88B59 
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• 
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10 

• 11 

12 

•• 

8 

9 

Trench filled with slurry. Looking north 
from (approximate) 7+00S. Note: the 

excavated material placed away from face of 

trench. December 1988. 

D6 Cat Dozer mixing backfill material. 

Excavated material, dry bentonite, clay from 
Borrow No. 2, and fresh slurry are mixed on 
pad. Looking·northwest (approximate) station 
3+50S. December 1988. 

D6 cat Dozer pushing mixed backfill into 
trench from the "daylight" of backfill. 

Looking north from (approximate) station 
6+00S. December 1988 . 

Corner of trench at station 1+96E which 
equals 2+30S., The view of the six foot 

overlap (northend of project) looki~g south. 
December 1988. 

Top of trench cave-in from station 0+00E to 

station 0+60E. Contractor re-excavated area 

to remove frozen material. Looking to the 

east. December 1988 . 

88B59 
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RESIQENT INSPECTION REPORT th & Van Dyke lrroniRruM.:#;--------,-;:;;DA~TE~RE"'Vi..ilSEc,;O;------r.;o:..AT;;;-E------~ 
172 PM 6-15-84 /)dU#J. 

Job No. __ .~_'8_,"j=-~S=-r.,__J ___ _ Contract 

Owner /3c/ 42~ /~,,vo; :s Project t {Lc.,/?A't (ft.lei// tf/J~r~e.1roqa DBA 
Project Location µ.,,., ~r.;,e ~h?B.r-~ Report ~o. ___ r _______ -=-'--

Weather ~•,1e/q ,._ 6,t:'6 ~,,,·.,-,c-/ c:;;~// -/s~ Rain / / Snow // Temp /..S_._, 

Contractor CJ;e /4rc/r'A/AF/O;v/+L Superintendent -Svc;de«t·/4.~~'t-f" 

1?0$,t;,4(..,c I /4~d~t:';$ Foreman /4,,t/4~- ~7 
Work Completed .4,e.en.,~() o;J r,-.;;r.C /J-r 1: ;3t:> At1:t2 A?bZ-: ,&4 ..?-tz4,..<1/~d'2' 

' S,•T?!f .,,,??,4/1 A~,,/ ~ ,,c /A.iva,,,,c ''"~ ..:;,· ;,-,,,.: . a/L &,t?[ A:;,c,l~<V,,,,V r &vE,,e z:ci , 

,I 7 
,(ocA rn:-,,.J l)/t;;G,,,,A/~ A,,(,:;,G-e ,--v_,,, ??'-I /011?? A-::,-41'£•,.,,._./(, «· &m~n~ 
/4,7 n6Ar#<f.<, ....fG .. MZ,f,:,, ~r.-V,6.5 ,6e<,,H ~-'-'~AV • A.A/A 'ro 57/IT(O/V o~O 

~/lliP p/;d,.;,H,.. e,~ '&I (!:'A( ,.s,,,6'. /4- ,..-v'~4 /.'?e ~ z;#e,-

-~.S. .c/ /1'7&,,,v',- ,,e, /. l'A.1.E'~~ < /JA,•L) ?Jw ~""-'- /J,;Ve;,e.e 4,ac,t; /4 .. !4e~ 
/A//,.t] 

I~,, o71IntJ/.ee.,.v-«_qc-1:u.Q.~..-rtl'-th<fds.-<rf'\.i.ns"Ml:'ra'ti11n,\.brc!clng;"'Sh€et:li•ng-;""'deW"a"t,er.ing·;· 

bq(asVng.1/tfe.) /<J.'~O 4-•tf /¥4~,,,'-/✓-A /~ /4-/40:;l&eN/ <26' pAC:c.- ~.J4 

/Jr.te:,4,,,.,, ze, z?ifL,,£: 41.e d"er 5/.z: ~:..x:~- g-{6 ffil'.?/.1/4'L..;.5'<2 /Ot.'.:.r?r..-.... ~ s: ,?,.c 

~If"&'~ • tt:vA~G-, &111 6"'t2 h&~s- ~..£ .+va LftF6,,,AJ _5r,.,e:,~c 
- ,,, 7 40 ,t"c ~a fi?YJ/~/ z:¼4¥ 4,U /&-/,v..4,-.,,,~ /ef,,e'y d?<()cJ 

Comments (Include soil conditions, b~dding 1 backfill, rock removal. clay removal, special 

problems, etc.) ----------------------------------

Required Testing Performed (By Inspector/Others) 

Visitors_. _______________ _ 



R 001327

•• 

r DRAFT 

~ 1 
( 

., 
-<. 
5! 

(cJ ~ 

I J. 
; 

~ 
! 

't 0 

: ~ 

- 2 

• ~ 
IL ,._ 

a j l 
vi 

\J i ,r ,, .. 
'-" 

Si 

•· 
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RESIDENT INSPECTION REPORT th & Van Dyke 1;:fOMRiuM-:-,,------.o;:;:;:A~,E:-;R;:;;;Err,:v,s;;;;:e,;.-0 -------r;::;~-------1 
172 PM 6-15-84 

Job No. BBQ;,s; $ 

Owner /lrl' eJC ,4.~,,,.,,0 _,~ Project 

Project Location Af,,"On,~~ #,A.,rt4c,e 

Weather t,/4@.f {i,L~ _,,;o M,,.,,./Jj// 

Contractor t:J/11~~ hv&&HAC,,c>NAL. 

~t!'M#,e /4,,,d~,s 

Contract ------------
J d. v..eny • Af"< /' / 

Report No. 

Rain / / Snow / / Temp (!J"' 

Superintendent ., ~ &#·&.n11,.e.'k,,.,. 

Foreman~~:%'./;/ ' 

Work Completed-----------------------------------

/lc.nJsl /)~6t5hV(z .,e,-,11(' z;.,,~d' A.JA<;~ /.SA( T &o,,,,~~ ..£-;,,,er 4<,rrn:. 

;1"'~.e.t".gcJ": /4tJA1 S~C:OLJ"'1(4 ,r;?l.'e &.£t"'4Z(c:vt/.5 ~E ~d _,AfG,!!f" z:a 

I 

~~3o ....s:,p,•r""~A<..a z:v ,.-,,e.rc.J.8 66,v,,-«e:2· d sr~,,,..-,6 ,?J€,eTA' 1P~ ~~..We 

~ ~ ?b: _f &&,·l'e'!iT""/nv~ ~ a,S E4£u-A7/<P.,,.j 4:c_r.oA'/.1~;1-.,6 

'/GI ..._f~ me &,rt!'& er $, ~A~t:r m~,sr /~ /.?;, tP..e L~ 

-Belays "7h< A/o/frH £,Air.>~ ,;?NS ,AV&r E4tr1,n $,n9rl'~P tt:U-PCJ To 
..,,,_ /r ,~~ l3r, t:,.J~-~, Z)c, ~/J ,,,,.,,.,, ~ ,£,4.e,t1,.y A?r&,&N'<:; <2d ... /ArvA,04 V. 

Lk,-< M::;.-ML> ~ 2? ...JT&er LU,.,.t!F,,,,,..,.'G o,u q-1:2/./ AT -.r·~,o ('.cJ,q t'f&T J 

C m ~~c;j.a.1:--

b _ :,. ~ ft.•$~ ,z12 ~.;.?diY,C- A #,r..o ,£~ ~a:,:~·.4' o.,J 

17K f~ ~ ... .,:i,tfv R-,.,,1,,u?Z: ·.7,, ..... ,..e. /21-,e;. t'/.J/,tt,/ A,,v.,,:::> ,,-....y&-e,14,,..,,r/ '"<-

:;:s ;i"'~A ~d ~z: ~:!~ z;~ t;# ~tt· ~r~ =j -~ e : ~ fl=d~~;,f-~ ~,9,,'1/44 

Required Testing Performed (By Inspector/Others) &')tJtt'£.---'~~ 

Visitors ________________ _ 

-.: 

) 
i 
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A/4T&:".' /F ~~ Pl-",,.J '/' /.)~4 ~A.TT ~ 
pttr// pJe ~;// A,.,L $-,eA pc;•/ 
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RESIDENT INSPECTION REPORT th & Van Dyke ~Fo;:..;R;;;M-;:#-------,;.;oA;-;-:TE:;-R;.,;E:;;;v,"sE,;:;-o-----,-;;::.r-------...J 

172 PM 6-15-84 

Job No. __ S_l!i...;; .. B=--5-i._· ___ _ 

Project 

Contract ------------
J L. .. ., ~ ,e v /4/4~~ 

I 
Report No. 

Rain / / Snow / / Temp :2e#W..S 

Superintendent . C,--.=; ~,(,~ 
Foreman ~~ "$:~. 

Work Completed --------------------~6.~~--~/;.__7~,2.e:z::IA~~---~(1-.:B=-_-~/,~c,:;__ 

..d& d~A,;r/ n~ &4sr~;-e,r: A .-re,~· /HJef ✓-'A/J a~ew<> ,??/,,,.::. ' , 
,A/N?<,H .£Ad) .&£ "S:/4c.1,,,eA?v /41,4?,c;...- C,,.7.$,44~~a~",_; t"'4: .J:r.;,9. tt:7.,,,--00 

/ 

U h'fu • ./f'/, Uh,y'~ a:/ •ffec -..X:,RA£¼¥<:5 ;7e _/4,,,~/ ✓A/ <::;~y 

,. ~<, c« ff4"'"' 7P q,e' ~$ n ?a(¥: 26,6£ &-$ L-~<&-= ,45 2¥ 

i14
s !f Jinrr7e_s~11clude :1eth

1

uds of-4-ns~allation, -e:Ea:eiHg, sheet.in;, deweteri~, 

1 t/J,.ngh Ji:./.) :IR~/t',#· //-f v;,L 6AIL2 a= ,..J,A.f ,9 /#.,e.z;e-4, 
I I 

tt.;,J,if· ~& 12r 41/&« )s a~u~ .,q,;,- .,p..et,;Or,4t _ & 4#°"'~~~ eJ /,{'A:,, ...t /vi;"/-

7 

Comments (Include soil conditions, bedding, backfill, rock removal, clay removal, special 

problems, etc.) ~-~ I?// p,,,eer&°S£ ,vp,T '>774,,2.rfr-.tJ 
7 

Required Testing Performed (By Inspector/Others) 

r,,,AI~ r f/-;';3-/?e</I/ 
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RESIDENT INSPECTION REPORT 
FOAM# 

172 PM 
DATE REVISED 

6-15-84 
DATE 

t)~b-11'.!,,E,z. 181198$ 

Work Completed ____________________ ......c...&~~/!.--'-&~~~~~lf!'---=--/.~V_-~/.~'8:::::._ __ _ 

~cr1 rlC.4c..rc-,C.. 

~ £4: ,z::-: ,&Arc# &"'K ,tl,ffe,'V'G A ~~&.¢.r .,,,B,-,- ~,,,e,,_,.,,,r; if.J!Wut- f)i;:pTl'I _ 

et{Jll/#4?4:Al'r v-,,A-~ ..-n~"~e1 vs NV& ,,41 e,';/f(6,,,,~tt) 

_ t:JEN /,5.r7$ ~,q~ G,#'4e<GE'-' py ,&.,;,.y-6 £rc.¥r::.- ~~.,.::1 t!'.;iJ 
...::,·- "'1?tN .J' ,tUJC'~ ?°r>U--V,'C~✓-,1e/e:;;,.,,,r. 
Items of Interest (Include methods of installation, brac·ing, sheeting, dewatering, 

blasting, etc.) &v.e.,e.:./ nv $-..-Ve/✓ ~A.5 z!-.,2' pE~,,._, 7°Pc/.'P,..4A r ~ 7 

Ar A Lt:. n,..ufs Dv.,e,-,,,./6 Z>.,,,?v ,~ , 

Delays------------------------------------------

Comments (Include soil conditions, bedding, backfill, rock removal, clay removal, special 

problems, etc.) Z7f<;;>: d--dc:-...c'.,,,C-..,~...,....4 ~~.&"..e..-?.T'P:'Y'. 2?,,..d&:Z: .,5TA',,,er ,,(}u,e 77> .. , 
h4~-r pA7 7»-s.T.4/1/eL a~ 7&4~/ e:~-'AS/V"T /;,4,,,,,e,. d(fdcr:'6,'/ A?c....v& 

Visitors ___________ ...... _____ _ 
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R 001334

RESIDENT INSPECTION REPORT 
th & Van Dyke t;:FO::-;:A;'u'M-;;-#-------,-;;.OA~TE;-;A;;:;E-::.v,s;;;;E;:.-D ------r;,:;.;'i;""------....1 

172 PM 6•15•84 

Job No. 68 &(~ 

Owner Br I (!) ,c. /4tt. -,,,v e>~ ~ Project ....;;:::l~;.;;;.;.;~~....1£.===---G=;;;;;.;;.,.;....=~.:...a;f' _,e,:;..;;..;;. .. .;.:'C:..::;;;....;.:;;-._;~---lH-f-1:-&IH"" 

Project Location &f-.?6".'m~ 4..gr3c,;e_ Report No. --"'$ ______ ..;._ ___ _ 

Weather - )q#NV - .:_s.,.,;7;{ A...,l_,,.,,../4 Rain / / Snow // Temp ~o;._ 

Contractor c(J4~ /4rcrt:,&'.4T/oN'-4 L. SuperintendenJ~ ~~4,-~e 
Z.::,,sfi?G /4".,....,e,,,,.s Foreman.,L~ -~/ ' 

I / LI-

Work Completed ________________ ,G:~-..:..~--=-~-j,-;;.?!)~-1oe_·_./'-#-f--_...;;.o1~4-___ _ 
M6,,4;,/ o="Ea/4'?'....,,.,6 es,--,..,;.s /o~t;: ~Arv: ,e:,:.o,:,;p~ ,,GAfsT ~~ 

/ 

$?7/r/aN' /I"/,::> /.?'"_..;>c=J • ....,}~v.A?,«"v ~T#'° ,.-...,,9-s ~e.r .4T , 
-e" .,2 • • :,e',.Gr/"C.,c.f .e-u"A 5 C:-,.,,$<~ _,,,,,;v 

Items of Interest (Include methods of installation, bracing, sheeting, dewatering, 

blasting, etc.) '-~"~,ey fD,t:" ff..6vc.-✓ /.S Dc.~.r-"r.-:;? d"!""Y ~,A/&. ~ 
r T - 7 7'?• -z?a-'()t",-./ ,,IIN~ ,(7?/llA/ ,n4,-;v/-/J ,e7r .,,4 ~~~ c!.1 ,,e' r Jt ., ~c~ ~ • 

• 7 

Delays f?.3o dAcL..?aE #/£ :r / "~)P?"...e t.0/ Rr, /2%o t";..; ,"74,,,u../-
_;;' &;uw,.,s,,;eMee £JE' Rt40,. ~,/. ..!K~~ tO/ /irr-?~Ahd,?:,, ,,p,-v~ 

-~,(_<i& $~ a,& ,.cJn6Ah d'Jl!'r ~fa/¥ Akeu,,._/ /aFsr:ta/ ~-

Comments (Include soil conditions, bedding, backfill, rock removal, clay removal, special 

problems, etc.) ..2,tie_J:£// ~AT/aly" ;a,.q,v % 5',TAe, 

Required 

Visitors -----------------



R 001335: ....... · ...... ~.~-.· ........ -. .:.:.-

Foth & Van Dyke 
RESIDENT INSPECTION REPORT 

FORM# 
17~ PM 

Job No. 

DATE REVISED 
6-15-84 

Report No. 
I 

Rain / / Snow / / Teh ~C.~ 

Superintendent -Sur. 2 ,)o.-.-$,"'7,,...i e./4; e_ 

Foreman ~44- --zi",!'.)/J ,,,. 

Work Completed --------------------+-.,---.... BL-...c.l_,;1,t~?,'4~9.:::e.:.:.·--==,,,;?=-5"4-____ _ , 7 7 

.-, . 
/,-,,,;,,,,.,..,,-

Items of Interest (Include methods of installation, bracing, sheet.ing, dewatering, 

blasting, etc.)---------------------------------------

Delays-----------------------------------------------

Comments (Include soil conditions, bedding, backfill, rock removal, clay removal, special 

problems, etc.) 

Required Testing Performed (By Inspector/Others) 

Visitors __________________ _ 



R 001336.. . : ..... -• ... ··. . ................. id~ 

th & Van Dyke FOAM II 

Job No. 

..: 

RESIDENT INSPECTION REPORT 
172 PM 

DATE REVISED 
6-15-84 

,.. 
e~~/,6.,1!:-- ir¥ 

.,-,7,ClLJE &-' ((."~.~~-.....-..-,1.A e·ur /~ ,,,.?7/?_,e.",,,~/'5 ?,.e,,/-1';,~ 

/ ;r,& A,t~.lf' ·'.-;F ... •.,<',U.. ~•t:• // ,-<..Jt: 

Items of Interest (Include methods of installation, bracing. sheeting, 

blasting, etc.) ,Jr.,rK~·// e:,h·, ,,6:.,,,; • .-'?7 

bcz.~,-..:. )'/4 

,,, 

Comments (Include soil conditions. bedding. backfill, rock removal, clay removal, special 

problems, etc.) ~k-~/; /~;_ ,-// 
,,,l(",r,4 ,t-vd,,:-,e•/. L.',-"Jv,..-"' - ,,v ; //-,/ 

Required Testing Performed (By Inspector /Others) M /4 (.v.,e.::;l!'./ ,/1',,-;1,,.J c-/V /4-t" 
~-.. -'L,,....r, - . r1:.:1t.: , /7 - A,v/7 _-;;;f..,- -::,J~.,,.,.,.~__. ,,,.,..?,,. _"v-,,,.,0 ,,."A-,1 

·1 
.I 
~ 
I 
I 

:• 

,, 
' 
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?r. fi?vO ,;?lh-:tl'-1'-:S~K<Cl ,,;4,ure,,,,-J,✓-J 
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R 001338.... : ..... -. . . ... . . . . .... ···~,, .. -........ --. 

RESIDENT INSPECTION REPORT th & Van Dyke ~fOMA;;:.-M-;;,,-------rroiiiArrcE:"i:iAic.evnc1s~Eo:.------!'n&T~-------J 
172 PM 6-15-84 bl'i!o?ol. / ~ 

Job No. B £38:fz Contract ------------

Items of Interest (Include methods of installation, bracing, sheeting, dewatering, 

blasting, etc.)----------------------------------

Delays ~&c--=~·~.t.~A.2~~«!-.::.....,~~£,.~~~~c::,~4..._~ee:2E_~-.E/-"'~i~o___,d!)~W~~=✓-~s-.=77.>.-~_7 ____ a_~~~-=--~=--~~Ai~~-~./4---~~=~~~~=~J-t-=-~~~"''--~-'-~----
?,1:, c"a.e-;,e; 

Comments (Include soil conditions, bedding, backfill, rock removal, clay removal, special 

pr , etc. ✓-' ,,.,,~.A?7l 

4)/£. ,7?> ~ ~7 ,fkcc..1,~,s;: 2)4~ ~'$EL ) ' ,.,,~:~ ,i/7"J,,,{-e',a 7 
Req~rcd T~tjng Peder-111ed (By Inspecter/Othere) A,/.,,~/ e1,1,/ ,/Jt~,~e/ ,7q ~~ ,, 

;;P~.L uad<-

. : '. 



R 001339

~IL C.e././-S 
•• ~e,,-e ~ aFfet:u:.-/xw 

~~ 

fc 3 ~ 

- I 1:a,o 

·• 

..... -·- ......................... :· .. · .. 

- -;;;iiJ:, ~~s-~ek<~v,,,;t.vr,".~~ ,t; 
~ /Je,P sc:-~~ t,-- ~44'//. 

,#-T ~# ...U-., ~~ ~•"'C D-~A<. 

oL.~ "JD Ar ,,vc.,.,..,./,A/6, .WCA-S A'?/~ 

F"YI""" I P,.a.kn.ce. T-et11.p 7/'eJS 7if/P.,-,.r~ 

1-l"So :,~ "70 .,,_, /~.:.-

2-ho -~-/ 6'7 ¢-1 /9-·.l--' 

N#J...,,e-h 

";j,-S-D 4Jj ~8 ~ /t¢•t:J 

2.-f--':,c."I ~ 6,.,, ~ /-,..5-

/3/k,,e,,t;-// 6,.-,.1<J,#;?o~ 

/1"~0 /-7~t:>0 r 7~- 2, .¢ 1:.S~r.h/f/' _;...-.,~r 
//7 /¾- -, A&r ~,...,,..s/ ;,j-. 

foy ·/4 ...kHJ/'/.,f lP~TA~_,.,-/ € 
_y,..,;-o / /.?~ 

~,e-/;-// ._J;.,r11/7'.r (iJ_ /r ~~r..:k 

~ 

DRAFT 



R 001340

th & Van Dyke 
RESIDENT INSPECTION REPORT 

FORM# 
172 PM 

DATE REVISED 
6-15-84 

Contract -----------

Work Completed /25/ ~e ~/- ~2,_ 

(Jy,~7;;,z, At.--~ L}/t::,6,,#6 &r _f,;;p;r~ J',s~, Alzz~ 7 d-'45" Zf"4-!;1e~...-.,4· 

c..Jµ, /#'.&al k;,;::p .Pr ....r~<•,r,e,,;,, £.),4.S ,:??,.;,...,.JL" ~~/ ~7 ;w~ ~N' / ,,.,; . r . > 

?'J.<~ ~ /n::r ~.[_Jt&O, ... -~,,,-;,eAL.-A/~< #: .. -~,?Pr-A"'~~ ,d,ua.~ 

~ /t..c /_;,/ os,,A p ~ ..3 r Uv; /. A"~ &?a /fZ;,,,uzfy-

Items of Interest (Include methods of installation, bracing, sheeting. dewatering, 

blasting, etc.) Of-k'r l,lpe-c.,,.,c..) ~"7 6'¢. ,.><6/4·3/Y 

Delays------------------------------------

_Comments (Include soil conditions, bedding, backfill, rock removal, clay removal, special 

problems, etc.) "3~/ oa,.,..,-o./@1 µ,as -tt:',~T"-""U~c# 4Y/# (!l.,,#h4:~ 
27?'!?7~6 Z1> ,noc, A ,;,..r-(L.I ,,&~z:err- o,f' ~,1:/)/1 &,.e-6/( euu~ 

Visitors _______________ _ 

,, 

·' 

I 

L 



R 001341................ ·. · ....... · .. ·:_···•.: .. --.· 

/)a/4A~e ---, 477,:v,J ~,A,/.'/ /.,,-¥ 
DRAFT 

/~?& 9-7 6~s 4~ 
.. 

4~() 4(- "s 
b 

14-
4,z. 6(;;;. ~~ 

/Mo 
~ fl'll 

~ # 

No ~4-ff'hAj c~~, 



R 001342

RESIDENT INSPECTION REPORT th & Van Dyke t;FO:;..R:;::M.:#:---------r,D;:-:A-;;TEe:R;:;;;E~Vl~SEl!';:;D~----T.o::':'A;-::TE,----------1 

172 PM 6-15-84 fMc.6 

Job No. e8 .§52: 

Owner /3r( ,s:,/ /4,,,_.o,.s Project 

Project L~cation l&ft-,lJ;c..,e 4er-:<. 
Weather a,,,1,,?/ - ~Z: 5~ 
Contractor C;;,4g /4.re=-..-t:>x~.......,,,,...-, L 

~.s~~L,...;£ • ~wc;.,,s: 
7 

r , ,. 
~ ~~ (Lr?6/2;.3o), ~t:'#11-~ ,tJ,&- ,efdtlf.£ ✓:S eA:~c../:,,./ ~/4v 

. 
Items of Interest (Include methods of installation, bracing, sheeting, dewatering, 

blasting, etc.) .....S=~~=""n.;.;;.,,e~~~--'!:;.:..::===~:;__,~--,==.....Q~~~=--~=;__.~==::.:....--1.~~~ 

. ~c> Dt.~e .,,,J ~~ 

Comments (Include soil conditions, bedding, backfill, rock removal, clay removal, special 

problems, etc.) ~f ~ &/V ,t:c,,,;7K ~Nz74"¥ e?/A.T~ ~ /.$ .,,,q,/kG~ 

u,.,,/11'6 7a,.;: ,µ(1;. /-::>c)z«_ ·-.r~lifl'I!'"' • ,,s -:?v,:;;~e/1 • /4.e>.,,:,,,, -z;;.,.,,.,~-L 



R 001343

:7'°/ ,:,~ --r;;:.,,e.-~ 

..,, z.,, 

~//,// /P,#r~ 
/<,tffl/ (lro.c/4./,~;, € /r-96 /~L 

~~r ;De,t/s,;_,;,y - //7 7/7.s 
--f'c::-~ ~~ ,. ('!__ 4'-ac:r 

7-20() :' 74'". +~ 

~✓·'- • ~-k k @~ 4 /-SO 

7k,o;e 7;; ~s7'/-4Uel"'~ • 

J-:t 3~o' ~ 

2-o' 

. -- ·-··· ...... ------·· 

.DRAFf 

i3PI u-:,c,s. ·ro ~ 
p}o-,?~· ,1'A?,;,; e> r .$',;-/4_. 

// ~,,v~ ~~ ~ 
~A~ c9c.,1,,.,e,.- ?,t'-<-1/;Jl:"c.r;,~ 

/??~s~ ..A-.,A-,4'_ ~??:- /#..;>$,,,/7 
,,d,~,d6 /s /Crav.R"e./:J· • 

• 



R 001344• • • • • ... • • .. • • • • • • • • 4 •••• - • ... ~ • 

RESIDENT INSPECTION REPORT 
th & Van Dyke tFnioRinMii11-;----:----,.oru11mrei=AIRE:UVjqjlSEi:ror-----iioiuA:ii:re;----------.:l 

172 PM 6-15-84 Pfi',t!'#&f,e $,, /R!Jl3 

Job No. ____ ...__________ Contract -A 
Owner -.J.~~--=£--~;.=..;..,;...._~ ....... ---.1 ..5,.u~.:1 1JA.<.,__ G,,:,rii:••c.r,B 
Project Location ,,,.,, :;.,r,,,",.Rc- ;:&.,,e Report No. // 
Weather a}t/7t:/y- C:k/- a/.·.nr/4-/£ -//0 Rain LI S-n-ow~-.:..K-· -T-em_p __ /2_o_0 __ 

Contractor 61£ /4.n:=-RNATAP.-vL Superintenden~,e. J3eg:t'f11 &~~ ~ 
&~A44e,::- ,., /4,N"'C/S Foreman b&"'!.BR --roJA) 

Work Completed ----------------------..~E~id'=-/~~,~A~~=~-....s~L,l.~7~--=S;~;t~-­
/3c&.4,,.J C,;:vt/:>T~UT"l'oA/ ID~ CH,e 7Lee.-e.;✓ _,,,e:-~c-!&t ,.S-~~-o ~&t-•,.A/6- ~.,,✓-H 

()A) ~A~<-· .t3Ac.£/;//,N'6 /.> ,<3, ... .-vo ~/.x.r-d o.N" ~•r,/'(/~ &a ,,4/.:?c,,.I, ?d.,,.,/4--
..fnoM 71,.,,__, --?'IMcJ ,,· ",e.,,,..,,,6 ... ~~.4 ~p_,·?A /:J'~,tl:,:// C..6...tl'..s,,-.,, ..... ~ ...--r~ ~. 

/-/~"'tb ~E~~6 l'B,,cEA.e -,!. 70A.s ./¥~ o?Po /,,_,_,t:A/c.. ~r, ~.c::.,,,c..4 c.. ,,,r y <P,c 
> 

/- t>&:- @r t],;re,z.. "?J~ &~,ti!'~;:- ,!'.vA-... .... ~ (:!.,,JE,,_·,<C✓-~ -/.>y ~E~ 
> 

1- ,,R?.,13,$f!,e. ~G ....te-Ae:1G('2., ~,,,..,,,,✓,,.,.,, / s ,,,??PVATee:J ~_/V tf'~,A~. ~/,,qhr 

Items of Interest (Include methods of installation, bracing, sheeting, dewatering 1 

blasting 
I 

etc.) ~.,, /.5.,,,:ie.,e.,,(./ t:-c.:::>e15 /.J~.4c6r:J /:i'Alc ~ ,....-;·,,{. -~""~,:.;l'.,a T .-.. 

-St..t.L~11P OP ,.,,5-". a,.1//% #: > c¢,4-01,,;~ ,...5- ,, ,/ht: p.-4~/"~~ t:µ,t?-5 -<(4/.#.d'L..E' 

--.r; $r- ..,;7~-,, /,!)O ' LfL-A/,,,;vC/ ,p~,,e.-,Rad'. /r a.1d,s /J~<i<4e"&? ~..4 r 
' 

T7-/-e ~·c...v.,._,,/41 /5 r?ftP.e'e <A/,6?w-~ Z?~J e"'&t-:,,A/~ J""~..4c:"/.--V6 c(J/'" 
,. ,,,. , /' ; __,-:: ./ 

Del=iys .:;25 -/CC) • {7:H'--HC-~- •:.-t.-"As· ~_;: ~.,,,.)J;.4'~ k.~ /_,,, -e- .,,,-;;,,-,.,,, r/l qr 

A/.~ T 7"?: ~✓- ,k:Vz' ~fo'L- ,,.;,...,5" re~ ~- f?:#~4 ,e.'-c.'/$ ~ 

r s ; 

Comments (Include soil conditions, bedding, backfill, rock removal. clay removal, special 

problems, etc.) .,(>4c££// C;".t?.&=....e.,,,,:1z:,~~ .--S ~ l/5/,,t/6 ~4'" tJ&> &,r Lk,~4!._ 

-v /J-?1,(: ~ /xi?r,,,/1/6 /;;:w, L.. ,:-v,,-;,r,.....,,. .:v~v -~d.r-a-v"',..,_.-~ &'~ 

-2:sn e,t,)~ _ -"1!'~4'4 ~,tO..J ,0.e Sc....u-'2,f!'"~ ,,? ,- ~,,,/- -~ ~/ ---:--~':"'..v'Cff A"'z:2. 

·v--;.;7'), /:~.Se,;/?.$ d,;,-.J _,4~c- a-:f:.4/.)A?;n,~f e-v~/ ~ 

f 
f 
! 
i r 
f. 

I: 

I 
I, 

I 



R 001345

I 

· '3+2,D 10' 

3-+"10 /I 
4- +c,e> /...,., 

4,-10 ---- 11' 
11' 41-"LO ___ _ 

/8' 
1,-1-:J O ····-· { 

.,.,d-i) ____ If. I 

,1-r-ScJ 

/--l-6d> 

.,_ 1-?'D ----

. 4- ,-f_,6 :---

1-1-fD --­
/:>~f,l,'U 

s--1- /0 

;;-~ 2'-

22' 

~ 3/ 
-"1,-,' 

2-?' 
3z' 
·34-' 
'34-' 

35" 

, 

._,-,-30 -­

...;--rd.:.o ----­

,,...~" -
s--1t,rl -

, 

JL.:.•/?",e/ 
~ 

;P ~t:A r✓e:v-/ 

p~'i,/ 
/~,,/ 
;%;it! 
/n,J 
·-1-SD 

'J,,,.CD 

-,1-KV 
tQr.ffe) 

"3S 
4.0' 
+2' 

,c:.,~,,,-c'/ 

~L. 
..s~ 
:,I 
f-1 

4-f 

47 
~2. 
s-a 

/4,;/4-c -r ,Q 
//' ..... SJ _0◄/J 

&~.S-
c..--

/¢- ::;"' ~8c,, 
~-S-o /3·"5 ~B" 
~t,.D /4·'-' ",J '1 n 

IP-5-c) 14-·.$' 41° ~ A' 
72-0 /~-,c:1 40,tJ J . ~ q //f-,:'d • ·70-0 _,/.PD fa 

?4•iJ /~.5 . p ✓ ~,,,~/. 
/~·:o ~ yeo/' 

71~.,.,. tf':t:.,) 43''. 



R 001346..... ................ .. : .. . ·.:..:·· .. ·. __ ., .. _ ...... 

RESIDENT INSPECTION REPORT 
th & Van Dyke ~FO:;::;R.;.M;-;ll;--------'T,D;..A"TE;-;R;;;;E'viv1 ... se1";:;o------r.owAT.;;;E--------J 

172 PM 6-15-84 ECf.-H(Jfa ZC/1 l<;Jf 

Job No. 

BP I o"f \ L-\..\ "'\C\S. Project Owner 

Contract 

s~~~R1 \,..,&-w..--C-~-~-~-n-:;e<A.--c-P_d_;IJ_...,"'""~-'A~ 
/. 1 77 %: ~."l.,~Z.. Project Location (AJ1,? t'7ro ,.,~,.__r 

-""--";.;.._--'--'-'-'~------..;.....-----......... - .... 
Report No. /c?---'-~----------

Weather...$u,1.11~ - . .S~1;"/6#T~ ... --vA -/c~ ✓un~k/4/,' 
Contractor 24~,E kr~-... ~,,,vA7/c-4A,t:.. 

Rain / / Snow / / Temp ..,./_o_"---

& Jb~ I /4 ,.N' 0/ .S 

Superintenden~,,6",?ee.&;..-<'",4~ 
I 

Foreman /4/)J~ ~,:;t:) 

Work Completed -----------------------~h~/._'3_/ _ __.A~w-.... z~e::.-_5_/_-_:5__;:5::;,__ 

;:3.e6.4,,.) C tPAJ,,;-,~rc,,,CA/' .4 r 5r"'9,,,c:,,,.,,,, ~ r ?o ,,,,?;ta-,,-,r-/ oA ""'"c'( 

.:: 

Items of Interest (Include methods of installation, bracing, sheeting, dewatering, 

blasting, etc.)------------------------------------

~'° 72- /f¥'.,,0~A,t;c ,L),1,4 p.#~~-,, 

/i'e µ,.e /.~:,:n.~ -4' c:. /,,_/-;, e;.,,,,~/'' &.,~L , 

Comments (Include soil conditions, bedding, backfillJ rock removal, clay removal, special 

problems, etc.) )c,s .. ,/,t/6 '?.#7F..e-,4&:. ,s ~e:,....,_...~ ~~~,5/,) A.,c. 
,:: --v • f.?,,. ; ,. ~ ,.1,7'",/ 7£f' &~.eL' ~ , ~- c/ 

Required Testing Performed (By Inspector /Others~?1p/r.s t~"P/t::_ //c.( /kc/qr ,;1.h!Jt::J 

.,.., ~*-R✓,.,/1 ""; # _,Ste;-,,,,i k;,~4 ~ r4' -tJ .,4-r /$ei r;>,c; ~/- ~~r.A--



R 001347• 

s::, I<- C11il, 7.u:,N" .S 

7,12,,;,,e._ 7o C..,s-r;euc:,✓t:1,,__) 

• ....... ·-···················· 

1~~/,/h,,, ?~?U~(f;/ 

· - TA~ ~/',(""6 /-f ~"l'i/ /5 /'~~~~c.//.H n, • 

~#4C'- ·h7o-. --/L ~ ··; ii e-rt d o.~ll. 
a. \ \c .. uoc:9 \o (le, I J ,n-h, T ~~. 

\ If;; l-; (\\~ u.l °1\~ 
h. tj_. A"'1 I l i ~ i- ,, P.-v O • 

DRAFT 

/ 
,/. _,...,.---·--- --------------

----·--···-·- .. _______________ =--- -.. ·---------·-·-·--·-····· - • Jhl/7£, t9 / /4-, ·- /_;,1 ~ p?.;r///,L 

p'£;,A/f5 /?u//;!f~ ,!l5vc,,<y /c!?O ' 

/:;?A-'LJ /9-7 S rAT"cN' '71' 5 O 

---- ------------------------------------------·-··-··-··-·- -- ··-·- ....... .. 

I 

' ..:. 

/!Jol'ltrr-e,,.J~ ," 
f,(,!&t-L. 

5),--»,,-y,,_,/Y' 7rP6 ---

• 



R 001348........................... -........ . 

RESIDENT INSPECTION REPORT otli & Van Dyke t;:F;.,OR,...M.::,,:---------r.;o:..Ar..;e·A;;.E;;;v,s;;;;E;;;o-----~o"'A"'"TE~------.......1 

172 PM 6- 15-84 DtCc"ft!JE,a ,:, If& 

Contract Job No. l:38B51 

Owner /3~/ c/C /4.e.-.-o<..S Project .Sc;. .J"iA y a/4. // CJ..v? -..TA",,c;-.,-c,A.) 

Project Location /4/,,1 ~ae ~"~-80,e. 

Weather ..,5,.oU'J&.f ._s;..,,.,.,,- /,~"...,-4 

Contractor C~4:;~ /4.rc--e,,,,.,,Arn:>..v~ 

@se~,1..~ < /4.,,,v~,..!f, 

Report No. / :J,-~__,.::...__ _________ _ 
Rain / / Snow / / Temp of)c,,,._, 

Superintenden~/k,;c";/;,,,,e;c/q< 

Foreman /4nA< :z;;;/4/ ' 

Items of Interest (Include methods of installation, bracing, sheeting, dewatering, 

blasting, etc.) ... Joi,,, ce/3rl _,,,,e.l .rny.:}/,,,(~ 57?4/C./LJ fi.../~ £=- ,r>/ .7'/7~ 

.,, ~,.,,2,cy U@·c ,4 <;-.:./r: e://' .,!;"vd~~- - Or' ML> ;., f?/✓ A ?Cdllli c&,c,,,,,, .Je-<..•,<i~~ 
r- -rr I 

a,J A / .. ~$"~ LP{-u,+e,!;J 7!"'6 .s-, .. ,µ /f'/5 

,_ r 

Delays~-~IP~r-~~~-_....,_-......,,-----------------------------
6, • /5A,,!',e/Jo<5 ,.£e.v,A/ /o A~,~.J $e 

7
,('ll4t::K/;,//,q_L~c'AP,.,..;1/-x,,,J 

I 7 

Comments (Include soil conditions, bedding, backfill, rock removal, clay removal, special 

problems, etc.) "OrkL'II;/ l?'J<1(,/ t"'.S: _ffe,,.,v4 o~,·,.:,,.,,J 7i..l (i.A>T~ur,,,.t.:J,v , 
."J. ? LJi:-~.A" ; ?Z a~----

Visitors __________________ _ 



R 001349

- '/Esr,,,N'C.. ·­
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/4-D 
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R 001350 J •••••• • :. 

RESIDENT INSPECTION REPORT 
FORM# DATE th & Van Dyke 

172 PM 
DATE REVISED 

6-15-84 0.e°C/#.de/Z' .3 I 17 Be 

Job No. Contract 

Owner BP l c~ h'-trio,c.. Project .....:s•~~;e¥ &.JA-Lc..­

Report No. / 4-Project Location f A ) "~"Ince;, :p ·\\&~W.Ji:... 

Weather ....,gvr1ny , l A/4,,e/&1' ,tf3c.,,,4"rff,✓L- Rain LI Snow LI Temp ,, -?oL 
Contractor 04'?,e 4r4ZA/A7/C-NAL ·superintenden~c J.:J'.?ce~,71fic/2:<-

/'rost!-~t-.!f' ,, /4e..,...v-oL< Foreman µ_,,r.,,4,,e ?'3,,/c./. • 

Work Completed c:L[ / E',46E G/ - &-4-______________________ ___.:.-c..::---,,<......:e--=~~=-=---=-~-

I 

#JM>v~ /.c.lM,/ 

(ey µ/r.,~Ticµ ,· 

,;.;u:'Tr-/-"";,,N'/ z#.F' fo/"Zl,,V <Pr 

' 

, 
,-,ep~,,v 0 ~-v.o,c..fa,£AI 

cPE ✓,<,J e~e-. 

7?'/Jo,,,e' -~ . ., 
p-;.?r,;o-,°v' //?'&o 

Items of Interest (Include methods of installation, bracing. sheeting. dewatering, 

blasting, etc.) 

Delays ~e ft' H,k'." ~.,,,4..$ 7-:bt.JN 

8c fl,,,<-1,(?M UVµ) ~ .M'£-d; ,,,aw::, 
~~ ~ ,. 

Pl=> cD~ ~ 
> 

Comments (Include soil conditions, bedding, backfill,- rock removal, clay removal, special 

) 
/::_ ,.-,.. , • ,::I ~ ,L . • .d".. .A...-_ problems, etc . ~IC."6-"(,,l' L'?Y/ ~ ,-s 6Y,....,...,'-'" d~~~/--4 L"Y _//4;,c,, ...c.,oe.,.e..-z"~'Y<" Ar- ,,..d J·,,, ;;r~ 

IN '6/'t 7Z ffe: t;;s,44 ~ ~£-If//.. i?(', &:r Ott:/~- &«U;/ .&.,, v~..:> ✓.,.,,,,•#' 
~H~~ a~ 

Required Testing Performed (By Inspector/Others) M ...s~_,~,::: · ~ ~J,ttc.-i' 1,,uH 
I 

/":-), //. 

Visitors _________________ _ 



R 001351
. •·---~-/7-F·~~_c;SrA~.,e:,/V, -~r~'=""'~~y~~/4"1V.,,,,,7:~.,,;,,t:"-"=~&,9.,,e/.;A6e. •·~";e;J.,,:ps;-=- -~~L~-~ - -~·· -

,eAILt:,u,N,,r.,,:;#l'tf9,,,(} . 7J; ~~ u.JA$° 2tt>; "%.,e/4.,;. /S~/ 
,,ra-'3:--..a,i ,tfv~-vr~✓.:, ~A~- ~ ·/3~ •• 

~- ~;- -✓-~ r~s;·,,4e;~ ~ORA . Fl 
~ '7M ~/✓'·y,,~v-'H ~4 
~;&/ k e{,J s-A~-:i 7P 
p~_,,,/,/ ~ o?"'~ ..._J;,c!'~,...,~ 

d,/.'H 
t&P( 

4 ~✓-.C) 

c'k-?£.. 

/..-vu ,,,4r,d A~"I.V~.r::J r ~~-z._~ ;,;v,rz, rh'L Tr.-,,.,.<.( 
''1>41L11h/t/ "'/ ~.,e;tt:·/ ,yP~•nL,-J ,,,,.,.,- ~,-.ot:) ,,,, .. ,,,~ /M 7~ ,4T s~s-c) 

~//4.s o/ ~y /4 
,W,:/,l' ,&,.,.e /// .S-//4 

·- 7"G°STIN6 -
:STAT10,,,../ .{':,.,,,,1-,/ ,,,15,.,, c!".,4.N'c:: ~ 

~-1&,o ...:,-o 
72. !,-

8f-!3o -'"J;3 
-;,oo 

~g~ 
£Jr,&," ~"Z'> 

6-r-c.> 
,-,.µ:,o 

.::,-o 

•-

fa-,> 
/ 41--c, 

1~-~-

/,¢...:,-

/~-:-,., 



R 001352··········~·······-········ 

RESIDENT INSPECTION REPORT 
th & Van Dyke ~fONRWM-;;#------7ruDA.;;T£i:i:i'i:R£'iiiv1iiise!'no------r,;...ii:-------I 

172 PM 6-15-84 / ?89 

Job No. Be /352 

Owner N/ "'~ ~~,,A/0✓.5 Project 

Project Location M/7$,,r.::,,e $,e.a..~ 
Weather /-p66y' - , ~,,~r /-c.4,,vLJ 
Contractor Cq,;;e /4.,......,.,~AT/'•..vAL. 

A"-::J / 
~ .. ,.J,~~<E < /U-,.,.._/<CJ,,.s, 

Contract • 
~..;.e.et./ 4/4~--~-oA_s_n_:.&_<._c7_;;,; __ D___.RJ\ ....... -.-p1 

, 
Report No. ~ 
Rain / / Snow / / Temp 2'0 .:C..., 

C'"' ~ • 
Superintendent ....Jc..,e ~&,?A"',,c/e/e,,. 

. --- ;,_;;; 
Foreman fa/77.4/Z. 7 ..:..•.c>o 

/VtfM,~-1-rE°,0 7?f/'/- ,t?;'M>·e,;c'~ 19Sre, §;iF fe.M~ /<~~,T,e:.-' c.S: ,pd'" ef,u~~ &-
~•u,PnzE!1('·7 • tr,~ ,/?~ ~,,~s s#'T ,-1'-Z-:. ~ L.<!?f;;-,..,?¥.6-.::> /-;:; 

/- /;;&,6 ~;,. I ,"'?,J-k -#x~~tyHLf" p¥°~H'e:;d /~ /2r-<-tff~. wo/4· 
7 7 

/- 7,)t,.. &, ~~~ 

~,r 
c:"!~ Si- k~~/ /~ ' ~/ 4//. 

T I 

Items of Interest (Include methods of installation, bracing, sheeting, dewatering, 

~ ...,,. ... .I.~~ .... .e-..r 

I 
/"'h'?£ ,r.;, P"""~ve T~ ~___,,,..~ ~tc L~. 

Delays 

Comments (Include soil conditions, bedding, backfill, rock removal. clay removal, special 

problems, etc.) /JteLX///5 /4-,;.,,~ A~;te/,t',,, ';krem ~.e.-e.-,., p,·r ~N,,cH e-~.,-.1.s. e-.v..J 

/4-~i ¼,:f,1:..- if &V-'et1.e=1..,,l'✓?;,t, b.,.~ft{//.,;,,J ;;;; &«~"e:&:d: aeae:;/. ~-r , • 
.L ;,/ ... s-e,u.,# ~r .,AL :u.,. .... ..,. . ~u.a.s· c.>c: /4 ,,.,.,..,,,:,/ a.,,,,c/ di:"-

Visitors ________________ _ 



R 001353

/'eJr-0 0 

• I 

,-3 --I _y- ~ f --.v 
,---4-df'A~--, __ 

-~~~ 

ST'4,JoN ,c.,A'1< / /3!~µ,ved' {fo,u --..A--,..o 

f3rf:ar;, ~-s ?o /3> VL- ~-,,· 

?~~t:> ~5 '72-/z_ 
n}{. -,,,o 

/or2o ~~ 73 
/~½. /f.J" 

/Q1'-CO 
,:j7 '721z._ 

/.l-Yz_ e" 
l.,t 11-

?,f'/1 

- 44. t:8 "'3 7 ~ 

~'2.. ~,½- /Jo ., 7'-' 

./-Z.. 
/lo ' 

:- ~~ 12-
-, 7" 

- ""·'2-
/j.l) 

.;J 

"t:.¼-

_/41 e-h;frA/ 7£,Q' /~~~ f ,,{~L G,'-wC,6C"__., ~7 ,/4-lk/ # 

J~✓/JY'lf-L, /5 ~ ffe" p,,nce.JPJ' evt zz;; t,v,,,s-7 .J,,,t:/t, t:,cf-- ~er.~ 

/Jfus-r fe✓~ eo/7[ fr/ AJ-.f/.b!J, 

..... 

. . .... - - .... _., ______ ,. ____ __ 

• 

' 
• ~·,c:-c..:_·.-=·2-~.£."<: c~• c.:; = --'-..Ccc.=.=, .cc·.--',.· ·-'-t~ . 

.. 
1: 

! 



R 001354. . . . . . . ..................... ~-.: .. . 

RESIDENT INSPECTION REPORT th & Van Dyke ~FONAWM~#-------..D;..ATri:E""i;RiciEv:rn,s;'ciED..-----r.:..;,;;-----------1 

172 PM 6-15-84 

Job No • ......;;&...;.:::;;..~c;;/5;;;...;;::'s-:~f----- Contract ~ 
Owner ....... &S:::....,~<--,;;~;.;.~---,1/4..;;:;e:_.i::..;;.✓..;.:W.:...:.~-"--.s _______ Project ... s~uK;eytJt:tu.. C-~-~-r.-;e-~-,-,-a,..)----....... u,_ ... Jll/jr-'!Hl-,f __ T_ 
Project Location Mt.,r/~~/' .,tfG.L.4,4/C~ Report No. ___,/,......_<;e _________ _ 

Weather ....Sv,.,,,,y - '/t/2,-J,k./2// -/t!> 0 
Rain / / Snow / / 

Contractor {!Afle /4Te✓.?,,v4T/aA'""'-
• ffe.:;,,tf.&.4-1: ' /4,,,.,,.,,,~,,..5 

; > 

Work Completed h~ / .,?A 9/ 7c:> ~ 7,¢, 
I , .::, 

'J!r~~ ~---4.t:c- ~-;r .s·r,9:r;,p,,y ~.,,, 7,::, 4-'t:C'&_,,.,;,G• 

~ zy 
_ &~l{ee. .. (;j;//!M:-¥-<f:. ,:;; ,&,..-r/& ~-4£✓-:-., -&~c;j' ,.67 .Sc:d,:(MJf'A' 4:>.-C ~ 

L~L LqA:Q,.,;.,6 ~1 ,,,._,,, r.#- • -;;q'-4-~ ef'e'J/.? ✓ er"" 8-,,9,-.JG. ~ ... e;r~ Ta 
Ov..i m/.N'/ 

1 

~- ~.?~.$ .S-, 7Z'::. ~- '-"1VC' A..-$"$ ~/ /4.-e...,_ 

~ I 
~s~ucn,.:V ~ ,t,,;.,,U,.;~.p ~As ~Y,D1,1/(J 

7 7 > 

Required Testing Performed (By Inspector/Others) ~ _,,__-...-,,,,.-,,-. 

°All!!"' ~e1 ..:;JS -?6<-~ c:.~'IIF~ 

Visitors ________________ _ 



R 001355
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R 001356...................... · .. ---· ···--- ..... 

th & Van Dyke 
RESIDENT INSPECTION RE.PORT 

FOAM II 
172 PM 

Job No. 

Owner tQt l'-'-CNQtC., Project 

DATE REVISEO 
6-15-84 

Contract A&./t 
"5L.....:.~ (Z.'"1 w_'""_L_(.. __ c __ ri_':,_7"_A,_..t;_(_(J,,!...-i....,.,HW1,......·-ft-f ......... T_ 

Project Location /A..J,..,,'li(-oz:, .~~~ -""'=:;.:..::=-=,,'1"'---"'--"':;...____;'---'-.._;;;-------
Report No. _/_7 __________ _ 

Weather (2t.1,1;,.,~c=~s ;r - ./~ v-

Contractor ch s~ /4·n:,e,v,,/,-.,,~,- L 

.,a..s~~-~ , /4".,,_,,~,s 

Rain / / Snow / / Temp '70 ~ 
Superintenden~,~ Q,;E-.-,,,f"'~..,,."4-e , 
Foreman .LAPJ,j,f %°,0P 

Work Completed ----------------------~A__:i-S=:..-~1.-~,e~-~4~~~-,r-~-__:7:.~~~~--___;1~6:::;__ 
/.."6°Al~/✓/A..-¼:$ 

/:2 l-7tJ. 

,,.-:"~ Z!' 71/' ~-✓ ,.~~.a. 
u 1-,'/.t:.t!.. ~.1,.;$ e/-.,,:;f~~ .r.c.• '/~ 

Items of Interest (Include methods of installation, bracing, sheeting, dewatering, 

blasting, etc.) ~/.. ~:rx"'..,,.;e,o..--. ;4;-.-~ _ _;::S,A-::4Tb· 

Delays y,3j:r,~u i'~r,r 

M<.6k~ - LZ: f @-"if 
( 

~.r.SA;$L A,,vLJ ,¥4:J,;,./6 

Comments (Include 

problems, 

d (By Inspector/Others) 

,t:J/--✓✓.,;;;,.:~ 

v~·sitors .Jj Jl{ o-t! ~ -f1\~~ u;·,;:J31c~ 
._J..,t~,1 -~Jr;:~~ .. - Lf/-/ 

clay removal, special . 



R 001357........ ___ .................. . 

I - ~ c,,,.,,~,,.,._ 
1/-1-7.s ,t:"11 

';;::--= .._,J/ ,nt° 
\ ~ 

\\--r.___,t--..L_~ 
/J • Ii • 

:::,) \ • ,v-"---'- i-x,_ -....... 

/ V \f.J (\.A'l', 1 '1-4.~ 

.. / [a-~~: ~f,d(;;--------------~-

( ,/.-.,~ ""~~ ,,,,_.,,, fo p/ · P✓- #,.,•r.-Y .,,~_,-•• /" . 

.5',-v.,eJ"l-6,,£ rA-;t.',t:.. A....V,j p,c.1,L ~ ... ,,,,.,,/ ,,,,,,- ?;;' A=-·.,..... ./i.,/t?!/ ~..,.c/,""°'· 

?xT-4~ - /4. Tr'.)/~-- pl<¢ .0/ / v, 
_ ....... _, _____ ._.. . .........---. ...... ·-·-· .... -.. . ... ···--· •• ··-·--- ··--·-··--------------

• 
------.:----------·-···-----···-·-···-·--- - • -·-···-·"-••···---·--... 

. ,,;· 
ht-0 

7c 
t,i 
·?Y 
?o 

~f\-s.s 
//,,, 

:/~" 
I f.J., 

/J--;t:J 

• 



R 001358

th & Van Dyke 
RESIDENT INSPECTION ·REPORT 

FORM II 
172 PM 

Job No. 68 B S'7 

Owner Bf-!l ot= \u.,I\\..O\> Project 

DATE REVISED 
6-15-84 

Contract 

sL..,~n.., u.b. 11 e~Si:IUH;.--:;.JJRA 

Pro j ec t Location u,, I, 1,J1-.1;d.r.·? _/4::~..,,,c. 
--:=..-----,--'---''---............. -==----

Report No. / 8 -----------------
Weather 4v,...;,..-!y: -
Contractor C-">I'" /N.TE'i!~=•oNA L 

)~«.::,€'-..._~ _, z,,_,,__,CU.5 

Rain// Snow// Temp fu_r 
r> / L/ /' Superintendent _)<.,..-,' ,/..):#J-r/f..,--, _,._;.,I,;,<-. 

Foreman /4~.4': --:::~4/ 
7 

Work Completed ____________________ ,,,,,..,........,-23..._/_L/?.~/.#6._~.,;e=·-~•-7_7~c;----"!;;._-~·3=~----

..:. 

Items of Interest (Incl.µde methods of installation, bracing, sheeting, dewatering, 

blasting, etc.} . -~~..e- $:1 Sc"-e✓.<!'-4,e ~~c;,S /-L'/rf,..,;:,.u~-7'··· /".: .. ·~.A~,:...,_,-.,~·v,,,P"-· 

/... .. . 6~ -~' -· ~ {/4,,c"/"7 -c.""~~ ~-/"",>/""?!" -h_:~,...;-

.1~:rt:'/.: ,.;-;it--.-d_,-f'►J ;- _ .. ) ;&.c? ,,,.,,,-1'-'. ~.,:r,..-.,,,e 

rf..t-:' ,d,4'/ &M.N°/A.I/J 0/? ~,,.,._,4 ~~ .:;;-' 4!-'tfk!.;/;:7e_ s-5::::-.,"17~,.P/.li"/Y 0/-< /4~rl':-,f; • 
I 

Delays 

Comments (Include 

Required 

soil conditions, bedding, backfill, rock removal, clay removal, special 

e✓,:/;{,,<- <?.L.,:8/,A;,..,.,./ t:,,.f'· Tl! b,,- /.:/> // ,.,,,," /4-/' ,1.,,,, L 



R 001359

---• 
,::,,? 

-,;J. tJ·O 

>3 
7z.1 ,s--;.o 
-7(1 15, tJ 

/'1-s 
.... 

·-

DRAFT 
------·-------------

----····. ···-··· -----

~--· 

c_..___ .:e..,,f.r✓,,Jc,. up ;:%"'- ....)b;,,,-.-<}" /~~ ,,-,/,4,,J SUN/ ,rHHr-

77f✓J ~ 
1
2-£>•6 -~-"' s,;7,l,n,..,., &~ r· ,:::,rfi,o /:fd',:..,, 

~~~ 1?-t"~~()t/~ #-< ~~; ?e,46.5· • 

•• 



R 001360

oth & Van Dyke 
RESIDENT INSPECTION REPORT 

FORM# 
172 PM 

Job No. 

DATE REVISED 
6-15-84 

Contract 

J<--~"""r /</4// ~,r .... JlBAFT 
Report No. I? · · 
Rain / / Snow / / Temp ~e,-i,,> 

Superintendent ..,_Sur.' ,&:,,,.,ekA/.,·f'4e. 
I 

Foreman j..,t:1w7"'7<:., 7Erle/ 
Work Completed ,03/ ;.¥!~/ 84-- - &?, _________________________ ,c..;;..,. ...... :..:....--,,. ..... c:;....7.;...;.,,;:.-------....... ~~-

/?.,45/. ffe·~,4AJ cc-.n~T_,,,µc,n~ .r,/." ,.;c.?f:- e,,a'eJe4-I nc.,-..J ~ /4~.,-M#A/C, 

Items of Interest 

blasting, etc.) 
~'I/I./'~ 
~/,-'tr--

methods of installation, bracing, sheeting., dewatering, 

Comments (Include soil conditions, bedding, backfill, rock removal, clay removal, special 
problems, etc.) £'.,r,~_7 ,,;f/1/r-° &,;,e.Af:'~.-/,.,.; k~_., [r,yr~,v' //.JJC) ,, ')4<.,,✓-&·.;:;;,I/ .. 

· ,'./4 -~~ .:,.~~~,a-.) 4_;:1;.:~/,...1'.C..,. ~ f'° -'..G-',:l':'~e.- ,t:<Z .,...,,,.,~ I'< / 

Required Testing Performed (By Inspector/Others) 

,; .. lc/2&.;v:~I~,-&/ _£,;1~-.?-C.:" d, ~~/ 
7 

Visitors 



R 001361

- /nf✓-e/ ~/. /4..,~,e~;-· ~/4~_:./ . 
Yr-~ /4,,L,/ --~~ Z:: ~ ~a~.,,~-

.......... _ --· ·····- ······· 

--------------------------·---------------

·• 
.__...---~--- _____________ .. _________________________________ ., .. ____ -----·-------·------------···· . 

• 



R 001362

oth & Van Dyke RESIDENT INSPECTION REPORT 
FORM# 

172 PM 

Job No. Q8$2 

<;>wner /.3ff 1 µc..,,1a/ S Project 
Project Location a}~ #~ 
Weather C7we.1c/~ - cJPe,,,,.(?AS, 

I 
Contractor d'4Se ~.r~...e.-v#T,,ov"A, 

~/~ ~/,v'e.,;,5 
> 

DATE REVISED 
6-15•84 

Contract -----------
SLwry wre-d c~~~ fJRJ\ 

Report No. ,2.o M 
--------------Rain / / Snow / / Temp ~ 

Superintendent..,4.~~;e.,c_ 
Foreman &,ana,v ~ , 

,1'21,, XtN,4 • ..,6::, ~" ~ A3'e-/.fh/ /#'/e:.- ~ p//C::.C:... .,,n/1!:>,,r' ,x,HVL 
d ~.e.O 4<1,,,4?L.. ~/,e; z:?/,-v/,..-v6 A':df?c,1, p.,#~ ~ ~~ 
~ 9-"'4o ~ ~/ece ,1(#..S 2Jr:~a;,;,,~ ,,. ~~/4,4r,ee,..:J"' 

.V,4::::a,..-....-'4 z7..,..,...eov,6""r/ ~~~ ,....i rj.f ~ 
t"_.4. tt:I~ t:j;~} _,, 

J~;ns_A IJf'rryS"t (I ud e h s e ng. ~e •ring, 
'<1'1:t inV. el£. ) _ . .l"'-L- :..v..O ~ 
,¥, ,111£,,-:z?""< .ev~r->r: v~...v~ ~ ;z#/ Z?E"B,tlc/Cr/L,·, t!l.'>1??9;n,M•7~&r--o, 

~ /444:: ,' .,L /4.::..z:: >1/2G 4cu . ..O GJJ~ ~ ~/II',,{ Jb✓RA'Y {;,,e_ 
r ... .-:;--- r- ~ I 

~/7fi4(' ,d?t'K/A(c;, k /4,t.Jeo,</G,'~/-J '--r,)y(!f ff //1/£ ,4,u--4.J /A/ AN 
-DelayS A&,,4 P/~..e'~ ~~- ~.#~ d,,v u&~b:IP-;,?if.-??/N/V'-~<2- h?~ d'Na ~ 
\,Z[~A" A~../##~ .,?/.-Ve' ~Cd ~A/'A'£4 ~ ~&r# 

Comments (Include soil conditions. bedding, backfill, rock removal, clay removal. special 
problems, etc. )->T~P&' l!,(k/~. .LJ;i!f'C -./l,,;.-s,{ Cln.rTA!Ue7r't:1~ ,o/ h~f ~o/ ~o......,~ (/)/ ~~rE =- fL-v..t"d""' &&J,&e r 7 

Required Testing Performed (By Inspector/Others) 
CAs6" ~ANJ\..\ouirJt? (!)u'rr- ----------

Visitors _______________ _ 
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ATTN: KR. BOB HARTIN 

CAR/TRUCK SHIP 
NUl18ER DATE 

NAHX 36003; 12-9 

NUMBER 
of SKIP 
CAR/TRUCK DATE 

J DEC 

f4UNBER 
of SHIP 
CAR/TRUCK DATE 

1J VTD 

CASE INTERNATIONAL 
f'. D. BOI 40 

t 
tlOISTURE 
110,0 11AX 

9.70 

if'I, AVG. 
STD. DEV, 

11. AVG, 
STD. DEV, 

ROSELLE, JLUNIOS 60172 
ATTN: NR. BOB HARTIN 

CC: Jil1 ANDERSDtl 
HARK WARNACK 

·• 

CASE IIITERt,mONAL SHIPPED FRON: •• , BAROJD\HL IHDUSTRIES, HIC 
. .:ZADA STAR ROUTE 

PRODUCT - NATIONAL PREKIUH COLONY PLANT 

1988 

tlESH FANtl 
X-200 600·A6ED 

70,0 KIN 3M~ 

76.S 38,5 

7. NESH 
MOISTURE. 7.·200 
10.0 NAX 70,0 NIH 

9.70 7b.5 
.oo 0.0 

.7. KESH 
NOISTURE MOO 
10.0 HAX 70,0 HIN 

8,91 74.9 
0.49 2.1 

E:ELLE FOURCHE, SO, DAK. 57717 

YIELD FLUID %GRIT 
PLASTIC POINT. LOSS +200 w. s. RECEIVING 

VISCOSITY <3 X f'V • IS,O 11AX 4,0 NAX pH LOCATION 

12.5 13,5 

FANN 
600-AGED PLASTIC 

30-45 VISCOSITY 
38.5 12.5 
0.0 o.o 

FANN 
600·AGED PLASTIC 

30-45 VISCOSITY 
37,6 13,2 

1.8 0,8 

DUALITY ASSURANCE SUPV, 
DON SCHULTHESS 

12-9-88 

11,6 1,90 9.0 ZION, ILL:~ 

YIELD FLµJD 7.GRIT 
POIIIT LOSS +200 U.S. 

<3 X PY 1S.O KAX 4,0 HAX pH 
13.5 11.6 1.90 
0.0 .o .00 

YIELD FLUID XGRIT 
POmT LOSS +200 w.s. 

(3 X PV 15,0 HAX 4.0 KAX pH 
11,2 ll.B 2.17 
1.7 0,7 0.4S 

• 

9.0 
.o 

9.1 
0.3 

C 

~ 
~ 

• 
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ATTN: IIR. BOB NARTIN 

CAR/TRUCK SHIP 
NUNBER DATE 

IIAGG 1086 12-16 
NAHX 360029 12-16 

NUl1BER 
of 
CAR/TRUCK 

NUNBER 
of 
CAR/TRUCK 

3 

15 

SHIP 
DATE 
DEC 

SHIP 
DATE 

YTD 

CASE INTERNATIONAL 
P. O. BOX 40 

X 
NOISTURE 
10,0 NAX 

9.20 
9.20 

II. AY6. 
STD, DEY. 

H, AVG, 
STD. DEY, 

ROSELLE, I.LINIOS 60172 
ATTN: IIR, BOB HARTIN 

CC: JIii ANDERSON 
NARK NARNACK 

CASE INTERNATIONAL SHIPPED FRON: NL .\NL INDUSTRIES, iNC 
ALZADA STAR ROUTE 

PRODUCT - NATIONAL PRENIUII 

l~B 

IIESH 
%-200 

70,0 NIN 

79.0 
73,2 

% 

IIDISTURE 
10,0 NAX 

9.37 
0,24 

X 
IIOISTURE 
10,0 NAX 

8,95 
0,47 

FANN 
600-AGED PLASTIC 

30-45 VISCOSITY 
, . ~ .. 

. ·43,5 
39.S 

j. 

..... ~1 
MESH 
x-200 

70.0 HIN· 
76.2 
2.4 

IIESH 
X-200 

70,0 HIN 
75.1 
2.8 

14,0 
13,0 

FANN 
600-AGED 

30-45 
40.5 
2,2 

FANN 
600-ASED 

30-45 
39.1 
2.2 

YIELD 
POINT 

<3 X PV 
... 

. 15.5 
13,5 .. 

-• • 

PLASTIC 
VISCOSITY 

13,2 
0.6 

PLASTIC 
VISCOSITY 

13.2 
0,8 

QUALITY ASSURANCE SUPV. 
DON SCHULTHESS 

12-16-BB 

COLONY PLANT 
BELLE FOURCHE, SO. DAK. 57717 

FLUID XGRIT 
LOSS +200 w.s. RECEIVING 

JS.O IIAX 4.0 NAX pH LOCATION 

12.2 1,50 9.1 ZION, Ill 
-. 12,8 2.00 9,1 llON, ILL 

YIELD FLUID XGRIT 
POINT LOSS +200 N.S. 

(3 X PY 15,0 IIAX 4,0 IIAX pH 
14.2 12.2 1,80 
0.9 o.s 0,22 

YIELD FLUID l6RIT 
POINT LOSS +200 W.S. 

<3 X PV 15.0 IIAX 4.0 IIAX PH 
11.7 11,9 2.11 
2.0 0,7 0.45 

9.1 
.o 

9.1 
0,3 

0 
~ 
~ 

•• 

t • •• 
- w 

'DEC.. 2· 7' ·: 
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Foth & Van Dyke and Associates Inc. 
2737 5. Ridge Road P. 0. Box 19012 Green Bay, WI 54307-9012 414/497-2500 

REPORT Of: • SIEVE ANALYSIS Of COARSE TO FINE ACCREGATES 

PROJECT: Winthrop Harbor 
Slurry Wall Backfill 

SCOPE 1.D. #: 88BS9 

DATE TYPED: 1-26-89 

REPORT NUMBER: 

DRAFT 
REPORTED TO: BFI - Waste Systems 1 

TEST PERFORMED IN GENERAL ACCORDANCE.OF __ A_ST __ M_: _0_1_1....;4...;c.0 _________________ _ 

GENERAL DATA: 

SAMPLE LOCATION: STA. 1+00 

SAMPLE Nl,.JMBER: GC-1 

DEPTH OF SAMPLE: 

SAMPLED BY: Tim Ambrosius of F&VD 

LABORATORY DATA: 

DATE TESTED: December 29-30, 1988 

TESTED PERFORMED BY: KAS 

REVIEWED BY: R. Rouse 1-16-89 

SIEVE 
SIZE 

3" 

1½ 

1 

3/4 

1/2 

3/8 

#4 

10 

40 

100 

200 

PAN 

REMARKS: 

WEIGHT 'Yu 
RETAINED (gnisJ RETAINED 

0 0 

8. 5 2.3 

5. 4 1. 5 

7.6 2 .o 
18.3 4.9 

24. 2 6.5 

13.3 3.6 

295.0 79.4 

']{, 

PASSING 

100 

97. 7 

96.2 

94.2 

89.3 

82.8 

79.2 

DATE SAMPLED: 12/23/88 

DATED RECEIVED: 12/27 /88 

SOURCE OF SAMPLE: 

MUNSELL COLOR CODE: 10 YR. 4/3 

24 HRS. TURN AROUND __ VES_x._NO • 

WASHED GRADATION __.x_ YES __ NO 

WEIGHT OF TEST SAMPLE 3 7 1 7 

PROIECT SPECIFICATION 
'Ji, PASSING BY WEIGHT SOURCE OF SPECIFICATION 

GRAMS 

~i ., ;., 
~-

=--·. '"======================================== :,a,t.."-.h,._~r- -o~ .;i 

==1-~ 

'-
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Foth & Van Dyke Associates Inc. ---
GRAIN SIZE DISTRIBUTION CURVE 

U.S. STANDARD SIEVE SIZES 
3" zv,n 2• I" v.• v.• 1/o" v,n #4 #8 #10 #20 #30 #~O #50 #60 #80 #100 #200 

100 : ::i: ::~: ;;:;1:::: :::i ~.•:~; r.-;.., : :::: J·,: ;::! ::::, :;; ::·: ; • ! : : : ; ;;:; ::·. :::: ::;: :;;: ;;:: : :::: .::. ::::::::::::Ji: I; ·~1: : l :::: ;::: :lq :flf:;1'; ;.,'lif•t-i·.t-:t. • ··" ·•·· ·1•· ;., ... t: ·•· t • ' ~ ... ~- .... •·•:i .. , .. 1 •. • !-++ . • . ,...... .... ........ .... "" ........ . ........... J"., •• , ' ........ •·J·• --··1u • ,,·ir ~•·:t.l' :·-.::t.~ h-!+•·E~: :-t:-: ·::' .~ -r:---~ ~ .-:-~ :-:--· r':'i:' .::: :; ·•·• • ·: ~- f· ~-·=~== =~: :-:-:4 :~~~ :.:;,+ ·=-·~ ·r' :--:~- ;::-: ::~~~~:; -:-++f- ~-~ "~ -;-:~~= H~: ~T[1·::~~:.?~;·· .. -~: ~ '.'i· t •• ••1r• ·•·1 • ·•·• .... • .. , " •• • 1, • .. : ... • "" •··•I .. ''• • ~' · • · ......... · • ........ "" " · · ........ .. ........ Mt· · .. · • · · ........ ·· ·· ..... p.: -•~1 .'f.f.Ef;:t_ ·I •• r ......... , ............ , .................. •···•" ···""' ••···••••••••••• ........ •• • ••••••••• ................. , ••• ······~···•·· .. ··•·~•W-••·· ...... . 90 • .H. 1 ................ ,.t.r .. . ......... 1, .,., ..... -, I .. J,. . 1-1-- .... ........ .... .... . . ........ . ...... , .... i. ................ , ............. , ..... tt.r ... B 
J ;~:•·1:-""i::·:::!:::. ·::•: :.: :. :·:· ::::r::::::Jl:::::::\::.;:: :1:: :::::\ ~::.::!::::::: ::;::: : ::: :::: :.:.:::::~:::::: 1

1
:::·1 :J: :1; ::;:::;:rt;?!;.:;~r!·:1;;0.::·:-....:.-.1: ... l1!••i'J •.• j ,1,, ..... t ... J.: .. .. .1:1 •11·••·· •••• ,., •••••.••• , ........ •I••-,....~···· ........................ ·····•··; ..... -~··' •• I, ............. ,,. ........ , ...... ~tf"i t::-.t· 

~-~tH-~~~1 ~~ rr-~- -:-:- ..;~ . ::f. :== :-:1-: ~=~1 :~= ;:-:+r-:+::+ : : :, :-;::: : ~r:-= .:.===~ -:.·:= ;.; •• ~ .. ,- ~ ~ ·= ~:: ~:-;: i-rf· ::H•:-!f-~~4H .. ~ :~~ -~~+-~H::~~=-+r: :::~=~-:~ :·. •_t_ ... :: .• :. . ··•--·1- •. ,l ......... --:n · ; . . ........ , ...... , ... .... ..... . . . .... . .. , ......... ~K k . . . ....... , , ....... 1., , .... •·· ............. •j•"· -r· ...... illi ·1-r:t: 
80 ! ;:~ :~;~ :+~.:~:'. ::;·: ::,;.~ : ; : ;;;; ;~; :'.;: :'.::, ::: /~; :: :._; : : : / = ;;\ ;\ \; /;. ; ; ; ; • ; : :::: :/// \:.:r :;:~ .. :·:·r;. '.: ~· :. :;;~ ;~~: ~;r.; :~: ::i: =·:···~~;: ·! ., .. ~ ... ·· 1·~···• .. ·t1·W,· · ... · ... 

1 
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0
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PARTICLE SIZE IN MILLIMETERS • 

GRAVEL SAND 
COARSE FINE COARSE MEDIUM FINE 

SILT CLAY 

%= % = 3.8 % = 2.0 % = 4.9 % = 9.9 % = 46. 3 %=33.l 

PROJECT: Winthrop Harbor Slurry Wall' Backfi 11 DATE· 1-16-89 SAMPLE NO.G_C.::..-_1:__~ 

LOCATION SAMPLED: STA. t+OQ - Sample #1 ELEV. OR DEPTH: _____ ORAWN BY: POK APPROVED BY: ~1;,' fc.r 

ATTERBERG LIMITS: LL 30, 3 PL 14,6 Pl ~SAMPLED MOISTURE CONTENT(%): 26.0 COEFFICIENTS: Cc =·----Cu =.-.--11!!1!1!!!!5 

• SAMPLE SOURCE: MUNSELL COLOR CODE: 10 YR. 4/3 DATE SAMPLED: 12-23-88~ 

SOIL CLASSIFICATION (ASTM: 02487) LEAN CLAY W SAND a little ravt'l brown to dark brown {CL) 

FORM lf4 21871 

............. ···. ' ••••-.. .............. ,.. ... u,~ 
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2737 S. Ridge Road P. 0. Box 19012 Green Bay, WI 54307-9012 414/497-2500 • 

REPORT OF: D 
SIEVE ANALYSIS OF COARSE TO FINE AGGREGATES. RA·FT-

PROJECT: Winthrop Harbor 
Slurry Wall Backfill 

REPORTED TO: BFI - Waste Systems 

SCOPE I.D. #: 88B59 

DATE TYPED: 1-26-89 

REPORT NUMBER: 2 

TEST PERFORMED IN GENERAL ACCORDANCE OF __ _.A..,.S...,T....,M.._.;_...,D..._1...,14:r...._ ________________ _ 

GENERAL DATA: 

SAMPLE LOCATION: STA. 1+96 

SAMPLE NUMBER: GC-2 

DEPTH OF SAMPLE: 

SAMPLED BY: .Tim Ambrosi.us of F&VD 

LABORATORY DATA: 

DATE TESTED: January 6-9, 1989 

TESTED PERFORMED BY: KAS 

REVIEWED BY: P.O. Kepler 1-9-89 · 

SIEVE WEICHT % 'Jc, 
SIZE RETAINED (gms) RETAINED PASSING 

3" 

1½ 

1 0 Q 100 
3/4 38.5 4. 5 95.5 
1/2 0 0 95.5 
3/8 10.8 1.2 94.3 
#4 15.9 1.8 92.S 
10 18.7 2.2 90.3 
40 37.7 4.4 85. 9 

100 46.0 5.3 80.6 
200 39.0 4.5 76.1 

PAN 658. 5 76.2 

REMARKS: 

FORM 1]29 SLB 1Riov. 4/881 
ov. 

DATE SAMPLED: 12/27 /88 

DATED RECEIVED: 1/04/89 

SOURCE OF SAMPLE: 

MUNSELL COLOR CODE: 10 YR. 4/2 

24 HRS. TURN AROUND __ YEs_x_NQ 

WASHED GRADATION _x_YES __ NO 

WEIGHT OF TEST SAMPLE 864 • 6 GRAMS 

PROJECT SPECIFICATION SOURCE Of SPl:Clf:ICA TION 
% PAS~INC BY WEICHT 

• 



R
 0

01
37

3

1· 

z 
3: 
0 
X 
Cl) 

w 
N 
iii 
z 
c[ 
X 
l-
a: 
ILi 
~ 
II. 

1-
2 
w 
u 
a: 
w 
A. 

. Foth & Van Dyke .. d Associates Inc. 

' GRAIN SIZE DISTRIBUTION CURVE 
' 
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• j 
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50.0 10.0 • 5.0 4.0 3.0 Z.D 1.0 0.5 0.4 D.3 0.2 0.1 . .05 .04 .031 .oz .DI . .005 .004 .003 .O0Z .0DI 

PARTICLE SIZE IN 
1
MILLIMETERS f' 

GRAVEL 
COARSE FINE COARSE 

SAND 11 I 
MEDIUM I L FINE . 

SILT CLAY 

% = 4. 5 % = 3.0 % = • 2.2 %=4.411 %=9.7 % = 48. 7 % ~7.5 

I 
PROJECT· Winthrop Harbor - Slurry Wall Backfill l I DATE: 1-10-8..2_ SAMPLE NO.GC.=2 I • 
LOCATION SAMPLED: Sta. l+96 Sample No. 2 I ELEV. OR DEPTH: _____ DRAWN BY:. POK APPROVED BY: UJf. 

I If I I 

A TTERBERG LIMITS: LL 31. 0 PL 1 6 • 4 Pl 16 • 4 SAMPLEJ MOISTURE CONTENT 1%1: 30 • 2 COEFFICIENTS: Cc =----•Cu = r::, 
I • I . 

SAMPLE SOURCE:. ___________________ MUNSELL COLOR CODE: 10 YR. 4/2 · DATE SAMPLED: 12~27-88 ~ 
SOILCLASSIFICATION(ASTM:02487) LEAN CLAY W/SAND. a little grald, dark grayish brown (CL) I TJ 

I I • I FORM #41 

I • I ~ 
.-· . • ..:.:.::. _ .z:..:·.:_..;;:-,.;.;,:.,,;.:; . .z...... .... ..-.....:.:;· .. ~- ., _, .• . :: .•••. , .; ~ .......... .L.!.. c-l.:.: .. ,: .~.-:-'-••-·-• ~;.~.:.:_..:., __ ., ... ·-·--· ... _ ... ... .• . . _ ..... . .. . . J . . . •~. . ~ .. ,. .• _-,... . ... .. . .;-,~ ... ., .. ; .. ,••••· .. ·"'··•_.,""~"'-'',.." 
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REPORT OF: 

SIEVE ANALYSIS OF COARSE TO FINE AGGREGATES 

PROIECT: Winthrop Harbor 
Slurry Wall Backfill 

REPORTED TO: BFI - Waste Systems 

SCOPE I.D. #: 88B59 

DATE TYPED: 1-26-89 

REPORT NUMBER: 3 

TEST PERFORMED IN GENERAL ACCORDANCE Of __ A_S_T_M_:_· _D_1_1_4_0 _________________ _ 

GENERAL DATA: 

SAMPLE LOCATION: STA. 3+00 

SAMPLE NUMBER: GC-3 

DEPTH OF SAMPLE: 

SAMPLED BY: Tim Ambrosius of F&VD 

LABORATORY DATA: 

DATE TESTED: January 6 - 9 • 1989 

TESTED PERFORMED BY: KAS 

REVIEWED BY: P.O. ~pler 1-9-89 

SIEVE 
SIZE 

3" 

1½ 

1 

3/4 

1/2 

3/8 

#4 

10 

40 

100 

200 

PAN 

REMARKS: 

WEIGHT % 
RETAINED (,:msJ RETAINED 

0 0 

20.1 2.8 

11.6 1.6 

7.6 1.1 

19.1 2.7 

35.7 5.0 

43.4 6.0 

31.7 4.4 

548.8. 76.4 

'11, 
PASSING 

100 . 
97.2 

95. 6 

94.5 

91.8 

86.8 

80.8 

76.4 

DATE SAMPLED: 12/29/88 

DATED RECEIVED: 1/4/89 

SOURCE OF SAMPLE: 

MUNSELL COLOR CODE: 10 YR. 4/2 

24 URS. TURN AROUND __ YES-x--NO 

WASHED GRADATION _x_YES __ NO 

WEIGt-tT OF TEST SAMPLE 718 • 6 GRAMS 

PROJECT SPECIFICATION 
% PASSING BY WEIGHT 

SOURCE OF SPECIFICATION 
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PARTICLE· SIZE IN MILLIMETERS • 

GRAVEL 
COARSE FINE ·COARSE 

SAND 
MEDIUM FINE 

SILT CLAY 

%= %= -5_.5 % = 2.. 7 % = s.o %= 10.4 % = 46.9 % = 29. 5 

I 
PROJECT: Winthrop Harbor - Slurry Wall Bac;kfiJ L DATE: 1-10-89 SAMPLE NO.:_QC._-_3 __ 

I 

LOCATION SAMPLED: Sea, '.}i-QO $ample No, 3 ELEV. OR OEPTH: _____ ORAWN BY: POK APPROVED BY: f!Rl?-
C., 

ATTl;RBERG LIMITS: LL 31 , 7 PL 15, 4 • Pl 16, 3 SAMPLED MOISTURE CONTENT (%): 32 • Q COEFFICIENTS: Cc =----· 

SAMPLE SOURCE: • MUNSELL COLOR CODE: 10 YR. 4/2 DATE SAMPLED: 12-v-uu 

SOIL CLASSIFICATION (ASTM: 02487) LEAN CLAY I 
l'Yf •U'l'Yo i1 HII ..,, ~lj•vrn, W11 I\ K' oy 1 011 111 pwu P••I! • 

.FORM #411 SL (2/87) 

........ ____ .,_ ·------.. -· .. _ ............ __ ., ..... --·-···· . . ...... · ...... ~ ........ -- : .... - ........... ,_ ........ ···-··---·-····· ... · ...... ---',.,~ .... __ - --:. ..... ,.~•,;..-:.:..--- ___ ... ,.,_ .. ,.._ ... __ _ 
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Foth & Van Dyke and Associates Inc. 
2737 S. Ridge Road P. 0. Box 19012 Green Bay, WI 54307-9012 414/497-2500 

. REPORT Of: 

SIEVE ANALYSIS OF COARSE TO FINE ACGREGATES 

PROJECT: Winthrop Harbor 
Slurry Wall Backfill 

REPORTED TO: BFI - Waste Systems 

SCOPE 1.0. #: 8SB59 

DATE TYPED: 1-26-89 

REPORT NUMBER: 4 

TEST PERfORMED IN GENERAL ACCORDANCE Of __ ___,A,!!S~T!,!.M,i._,;.__..!,D~l.'1,.1.::r.4l,LO _______________ _ 

GENERAL DAT A: 

SAMPLE LOCATION: STA. 4+00 

SAMPLE NUMBER: GC-4 

DEPTH OF SAMPLE: 

DATE SAMPLED: 12/31/88 

DA TED RECEIVED: 1 / 4/ 89 

SOURCE OF SAMPLE: 

SAMPLED BY: Tim Ambrosius of F&VD MUNSELL COLOR CODE: 10 YR. 4/2 

LABORATORY DATA: 

• DATE TESTED: January 6-9, 1989 

TESTED PERFORMED BY: KAS 

REVIEWED BY: P.O. Kepler 1-9-89 

• • SIEVE ' WEIGHT "· ... ,,, 
SIZE - RETAINED rgmsJ RETAINED PASSING . 

~-;;,; 3" 

1½ 

1 

3/4 

1/2 0 0 100 

3/8 2.8 0.4 99.6 

#4 12.4 1.9 97.7 

10 20.0 3 .1 . 94.6 

40 34.8 5.3 89.3 

100 4).0 6.6 82.7 

200 29.0 4.4 78.3 

PAN 510.9 78.3 

REMARKS: 

24 HRS. TURN AROUND __ VES --X.._NO 

WASHED GRADATION _x_ves· __ No 

WEIGi-iT OF TEST SAMPLE 6 52, 9 • GRAMS 

PROJECT SPECIFICATION SOURCE Of SPECIFICATION 
'Ii, PASSING BY WEIGHT 

~·= ., . .. 
~ 
~ 
:i 
'I ,: 
~ 

' 
~ 

• " I 
•~ •- -••============================================================================:::::=:: ':"c-" i= 

FORi,,t •.i.'t~LB (Re•. 41881 RY· £~ £ R~ f 
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PARTICLE SIZE IN MILLIMETERS 

GRAVEL SAND 
COARSE FINE COARSE MEDIUM FINE 

SILT ClAY 

%= % = 2.3 % = 3 .1 %= i..3. %= %= 48.3 % = ~o. 

:.. __ .:.:,W.:.i n:.::.:_t h:.:.r:..o:.!p~H=a:.:r:..:b:.:o:.:r:.._-__:S.;.l..:u.:.r.:.r:!...y _W:.:.:a:..l:.;l:_:B:.:a:.:c:.::k::f..:i..:l..:l ____________________ oATE: 1.-10-89 PROJECT· SAMPLE NO.:£.C.:!,_ 

LOCATION SAMPLED: STA. 4+00 - Sample No. 4 • ELEV. OR DEPTH: _____ DRAWN BY: POK APPROVED BY: J212f!.. 

ATTERBERG LIMITS: LL 31 • 4 PL 15 • 4 Pl 16 • 0 SAMPLED MOISTURE CONTENT (%): 43 5 COEFFICIENTS: Cc = ___ ___.cu =--~"=='II 

SAMPLE SOURCE: ____________________ MUNSELL COLOR CODE: 10 YR. 4, 2' DATE SAMPLED: 12 Jl 88 ....._ 

SOIL ClASSIFICATION (ASTM: 02487) LEAN CLAY W/SAND, dark grayish brown {CL) ::n 
FORM #411 SL 
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Foth & Van Dyke and Associates Inc. 
2737 S. Ridge Road P. 0. Box 19012 Green Bay, WI 54307-9012 414/497-2SOO 

REPORT OF: 

SIEVE ANALYSIS OF COARSE TO FINE AGGREGATES 

PROJECT: Winthrop Harbor SCOPE I.D. #: 88B59 

-Slurry Wall Backfill DATE TYPED: 1-26-89 

REPORTED TO: BFI - Waste Systems REPORT NUMBER: 5 

TEST PERFORMED IN GENERAL ACCORDANCE OF __ ....a:.::A=-ST __ M_::....:;:;D'""'l""'l""'"40 __________________ _ 

GENERAL DATA: 

SAMPLE LOCATION: STA. 5+00 

SAMPLE NUMBER: GC- 5 

DEPTH OF SAMPLE: 

SAMPLED BY: Tim Ambrosius of F&VD 

DATE SAMPLED: 1/1/89 

DATED RECEIVED: 1/4/89 

SOURCE Of SAMPLE: 

MUNSELL COLOR COOE:10 YR. 4/2 

LABORATORY DATA: 

DATE TESTED: January 6-9, 1989 

TESTED PERFORMED BY: KAS 

REVIEWED BY: P.O. Kepler 1-9-89 

24 HRS. TURN AROUND __ YES -----X-NO· • 

WASHED GRADATION _x._YES __ NQ 

WEIGHT Of TEST SAMPLE 8 SQ 4 GRAMS 

SIEVE 
SIZE 

3" 

1½ 

1 

3/4 

1/2 

3/8 

#4 

10 

40 

100 

200 

PAN 

REMARKS: 

WEIGHT % 
RETAINED (gms) RETAINED 

0 0 

5.3 0.6 

16.4 1.9 

23.4 2.8 

43.9 5.2 

53.9 • 6. 3 

35.0 4.1 

672.3 79.1 

% 
PASSING 

100 

99.4 

97.5 

94.7 

89.5 

83.2 

79.1 

PROJECT SPECIFICATION 
% PASSING BY WEIGHT SOURCE OF SPECIFICATION. · 

• 
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Foth & Van Dyke Associates Inc. 
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50.U 10.0 ' 5.0 4.0 3.0 2.0 1.0 0.5 0.4 0.3 0.2 0.1 .05 ,04 .03 .02 .01 .005 .004 .003 .002 .001 

PARTICLE SIZE IN MILLIMETERS 

GRAVEL SAND 

COARSE FINE COARSE MEDIUM FINE 
SILT CLAY 

%= % = 2. 5 % = 2.8 % = 5.2 % = lQ.,.A %= ~_7_.b_ % =~1 

PROJECT: Winthrop Harbor - Slurry Wall Backfill • DATE: J-lO 89 SAMPLE NO.:~ 

LOCATION SAMPLED: STA. 5+00 - Sample No. S ELEV. OR DEPTH: _____ DRAWN BY: PQK APPROVED BY;· /?_I(/<.. 

SOIL CLASSIFICATION (ASTM: 02487) l.EAN C:LAY 'w/SAND, dark grayish brown (CL) 

ATTERBERG LIMITS: ll 33 • 0 PL l 5. 6 ' Pl 17 e 4 SAMPLED MOISTURE CONTENT (%1: 38 3 ,. COEFFICIENTS: Cc =----Cu ~t:, 
SAMPLE SOURCE: ____________________ MUNSELL COLOR CODE: 10 YR. 4/2 · DATE SAMPLED: l-l ~ 

~ 
FORM ~ (2/871 
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Foth & Van Drke and Associates Inc. 
2737 S. Ridge Road P. 0. Box 19012 Green Bay, WI 54307-9012 414/497-2SOO ORA,_ 

REPORT OF: 

SIEVE ANALYSIS OF COARSE TO FINE AGGREGATES 

PROJECT: Winthrop Harbor 
Slurry Wall Backfill 

REPORTED TO: BFI - Waste Systems 

SCOPE 1.0. ·,: 88B59 

DATE TYPED: 1-26-89 

REPORT NUMBER: 6 

TEST PERFORMED IN GENERAL ACCORDANCE OF_ .... A.,_STM......._.;.__..,,.n,..,1 .... 1~4M.o _________________ _ 

GENERAL DA TA: 

SAMPLE LOCATION: STA. 6+00 

SAMPLE NUMBER: GC-6 

DEPTH OF SAMPLE: 

SAMPLED BY: Tim Ambrosius of F&VD 

LABORATORY DATA: 

DATE TESTED: January 6-9, 1989 

TESTED PERFORMED BY: KAS 

REVIEWED BY: P.O. Kepler 1-9-89 

SIEVE 
SIZE 

3" 

1½ 

1 

3/4 

1/2 

3/8 

#4 

10 

40 

100 

200 

PAN 

REMARKS: 

WEIGHT 'l-., 
RETAINED (gmsJ RETAINED 

0 0 

22.3 2.6 

16.2 1.9 

0 0 

12.1 1.4 

23.7 2.8 

48.3 5.6 

54.7 6.4 

37.2 4.3 

645.6 7 5.1 

... 
✓o 

PASSING 

100 

97.4 

95. 5 

95.5 

94. l 

91.3 

85. 7 

79.3 

75.0 

DATE SAMPLED: 1/1/89 

DA TED RECEIVED: 1 / 4/ 89 

SOURCE OF SAMPLE: 

MUNSELL COLOR CODE: 10 YR. 4/2 

24 HRS. TURN AROUND __ YES __ x_NO • 

WASHED GRADATION _x __ YES __ NO 

WEIGHT OF TEST SAMPLE 860 • 2 GRAMS 

PROJECT SPECIFICATION 
% PASSING BY WEIGHT 

SOURCE OF SPECIFICATION 

==============================================:::::=:======="""',.. __ -•• - ' <::. ..... 

FORM 029 SLB cRe~. 4/88) 

RV• 
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24• v,· #4 #8 #ID #ZD #30 #~ #60 #60 #BO ltlDO #200 

.001 

PARTICLE SIZE IN MILLIMETERS 

GRAVEL SAND 
COARSE FINE COARSE MEDIUM FINE 

SILT CLAY 

% = 2.6 % = 3.3 % = 2.8 % = 5.6 %= 10.6 %:: 45.6 % !9.5 

PROJECT: 'Winthrop Harbor - Slurry Wa 1.1 Backfi 11 DATE: 1-10-89 SAMPLE NO.: GC-6 

LOCATION SAMPLED: STA. 6+00 - Sample No. 6 ELEV. OR DEPTH: _____ DRAWN BY: POK APPROVED BY: 12121< 
ATTERBERG LIMITS: LL 32. 6 PL t 4 • S Pl 17 • 8 SAMPLED MOISTURE CONTENT 1%1: 38. 8 COEFFICIENTS: Cc= • Cu,._-___ _ 

SAMPLE SOURCE: MUNSELL COLOR CODE: 10 YR. 4/2 DATE $AMPLED:1;;..-....;la...-....:;8"""9_....,,;;;;!!'!!!:ii---
' ,. 

SOILCLASSIFICATION(ASTM:Dl4B7) LEAN CLAY W/SANO, a littlt> grav~l, dnrk grayish brown (CL) ~ 
FORM 11411 ~871 

···--- ·--.. --.... • -··-··-··- ·-··-···-"· ........... ----··."--···· -• ...... •. "":... .... ···- .... ,._,. ___ ..;;-....._ ··- , .. -· .. • ..... ···-·-'"· -·- -·- ...... 
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Foth & Van Dyke and Associates Inc. 
2737 S. Ridge Road P. 0. Box 19012 Green Bay, WI 54307-9012 414/497-2500 

REP OR ·T OF: 

SIEVE ANALYSIS Of COARSE TO FINE AGGREGATES 

PROJECT: Winthrop Habor 
Slurry Wall Backfill 

REPORTED TO: BFI- Waste Systems 

SCOPE 1.D. #: 88B59 

DAT~ TYPED: 1-26-89 

REPORT NUMBER: 7 

TEST PERFORMED IN GENERAL ACCORDANCE OF ASTM: D1140 -------"-;;.._ ________________ _ 
GENERAL DATA: 

SAMPLE LOCATION: STA. 7+00 

SAMPLE NUMBER: GC-7 

DEPTH OF SAMPLE: 

DATE SAMPLED: 1/2/89 

DATED RECEIVED: 1/9/89 

SOURCE OF SAMPLE: 

SAMPLED BY: Tin Ambrosius of F&VD MUNSELL COLOR CODE: 10 YR. 4/2 

LABORATORY DATA: 

DATE TESTED: January 11-13, 1989 

TESTED PERFORMED BY: KAS 

REVIEWED BY: R. Rouse 1-16-89 

SIEVE WEIGHT % 
SIZE RETAINED (gms) RETAINED 

3" 

1½ 

1 0 0 

3/4 8.2 1.1 

1/2 3.0 0.4 

3/8 4.5 0.6 

#4 13.9 1.9 

10 22.1 3.0 

40 40.6 5.5 
100 47 .o 6.3 
200 33 .. 1 4.5 

PAN 570.0 76.8 

REMARKS: 

\ 

'K, 
PASSING 

100 

98.9 

98.5 

97.9 

96.0 

93.0 

87.5 

81.2 

76.7 

24 HRS. TURN AROUND __ VES__:x_NQ 

WASHED GRADATION __JL___YES __ NO 

WEIGHT OF TEST SAMPLE 742 4 

PROJECT SPECIFICATION 
'li, PASSING BY WEIGHT SOURCE OF SPECIFICATION 

GRAMS 
• 

•• 
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GRAIN SIZE DISTRIBUTION CURVE 
U.S. STANDARD SIEVE SIZES 
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so.o 10.0 s.o 4.0 3.0 Z.D I.D 0.5 D.4 0.3 D.Z D. I .05 .04 .03 .DZ .01 .005 .004 .ao3 .002 .DOI 
• PARTICLE SIZE IN MILLIMETERS 

GRAVEL SAND 
COARSE FINE COARSE MEDIUM . FINE 

SILT CLAY 

,r. = 1.1 % = 2.9 % = 3.0 % = 5. 5 % = 10. 7 % = 46.8 % ':30. 0 

PROJECT· Winthrop Harbor - Slurry Wall Backfi 11 DATE:1-16-89 SAMPLE NO.G-C.._-... 7 __ 

LOCATION SAMPLED: STA. 7+00 - Sample #7 ELEV. OR DEPTH: _____ DRAWN BY: POK APPROVED BY: 12£12 
ATTERBERG LIMITS: LL 3 3 • 1 PL 14 • 5 ' Pi 18 • 6 SAMPLED MOISTURE CONTENT (%1: 4 5. 6 COEFFICIENTS: Cc = ·cu = C:, 
SAMPLE SOURCE: MUNSELL COLOR CODE: 10 YR. 4/2 DATE SAMPLED: 1-2-89 ~ 
SOILCLASSIFICATION(ASTM:D2487) LEAN CLAY W/SAND, a li.t'tk gravel, dark grayish brown (CLJ Pl. 

FORM #~/2/87/ 

"'TO"'--~··-· ~~·-·- ... ---~-- . ····-• ... --:..~-,--; ... , __ ,... ____ _ ,,; __ • 0,0..,L • 0 .--:...:. .. •::.: : aOO' •·• .. :...~- .: .. •H .• • •,oo --- 0 0 .. 

. 
! 
' :.J 

:! 
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Foth & Van Dyke and Associates Inc. 
2737 S. Ridge Road P. 0. Box 19012 Green Bay, WI 54307-9012 414/497-2500 

REPORT OF: 

SIEVE ANALYSIS OF COARSE TO FINE AGGREGATES ORA~; 
PROJECT: Winthrop Harbor 

Slurry Wall Backfill 

REPORTED TO: BFl - Waste Systems 

SCOPE 1.D. #: 88B59 

DATE TYPED: 1-26-89 
REPORT NUMBER: 8 

TEST PERFORMED IN GENERAL ACCORDANCE OF_A_S_T_M_: _D_1_1_4....;.0 __________________ _ 

GENERAL DATA: 

SAMPLE LOCATION: STA. 8+00 

SAMPLE NUMBER: GC-8 

DEPTH OF SAMPLE: 

DATE SAMPLED: l/2/89 

DATED RECEIVED: l/4 /89 

SOURCE OF SAMPLE:. 

:l 
~] 

' 

SAMPLED BY: Tim Ambrosius of F&VD MUNSELL COLOR CODE: 10 YR. 4/2 

LABORATORY DATA: 

DATE TESTED: January 11-13, 1989 

TESTED PERFORMED BY: KAS 

REVIEWED BY: R. Rouse 1-16-89 
~ ~ ·1 • ~ 

• SIEVE • WEIGHT % 
SIZE, - RETAINED (gms) RETAINED 

• r' 3"'.~:. 

1½ 

1 

3/4 

1/2 

3/8 

#4 

10 

40 

100 

200 

PAN 

REMARKS: 

0 0 

3.5 0.5 

2.1 0.3 

13.2 2.0 

20.S 3.1 

34.1 5.2 

37.8 5.8 

26.9 4.1 

513.7 78.8 

'Jr, 
PASSING 

100 

99.5 

99.2 

97.2 

94.1 

88.9 

83.1 

79.0 

24 FIRS. TURN AROUND __ YES _X_NO 

WASHED "GRADATION _x_YES __ NO 

WEl~HT OF TEST SAMPLE 651,8 GRAMS 

PROJECT SPECIFICATION 
% PASSING BY WEICHT SOURCE OF SPECIFICATION 

~ 

FORM •m SLB (Rev. 41881 • 

Bv: __ -1,/&~w-"-';;:;w..,__&~~~ ..... IJ,.,A,L:\O.,;~-------

. 

~ ,, 

! ~ 
ti 

:_' -~~:-f=--=7 ,,., 
_1· 
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Foth & .Van Dyke Associates Inc. 

GRAIN SIZE DISTRIBUTION CURVE 
U.S. STANDARD SIEVE SIZES 
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5.0 4.0 3.0 Z.O 1.0 D.!i D.4 D.l ·o.z- D.1 .05 .04 .03 • .OZ .01 .DDS .004 .0D3 .OOZ .001 liD.D 10.0 

PARTICLE SIZE IN MILLIMETERS 

GRAVEL SAND 
COARSE FINE COARSE MEDIUM FINE 

SILT CLAY 

%= % = 2.8 % = 3.1 % = 5.2 % = 10.1 %= 49.o % = 29. 8 

I 

PROJECT· Winthrop Harbor - Slurry Wall Backfi 11 DATE: 1-16-89 • SAMPLE NO.: GC-8 

LOCATION SAMPLED: STA. 8+00 - Sample #8 ELEV. OR DEPTH: ______ DRAWN BY: POK APPROVED BY:~1<.._ 

ATTERBERG LIMITS: LL 32 • 2 PL 14. 5 Pl • l 7. 7 SAMPLED MOISTURE CONTENT (%): 42 • 9 COEFFICIENTS: Cc = ____ _..u = C:, 
SAMPLE SOURCE: ___________________ MUNSELL COLOR CODE: 10 YR. 4/2. DATE SAMPLED: l-3-89a:? 

SOIL CLASSIFICATION (ASTM: D2487) LEAN CLAY W/SAND, dark grayish brown (1CLJ . • I 
FORM.,.,.... (2/871 
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Foth. & Van Dyke and Assoc·iates Inc. 
2737 S. Ridge Road P. 0. Box 19012 Green Bay, WI 54307-9012 414/497-2500 

REPORT Of: 

SIEVE ANALYSIS OF COARSE TO FINE AGGREGATES • DRAFT 
PROJECT: Winthrop Harbor 

Slurry Wall Backfill 

REPORTED TO: BFI - Waste Systems 

,SCOPE 1.D. #: 88B59 

DATE TYPED: 1-26-89 

REPORT NUMBER: 9 

TEST PERFORMED IN GENERAL ACCORDANCE OF __ A_S_T_M_:_0_11_4-'0'------------------­

GENERAL DATA: 

SAMPLE LOCATION: STA. 9+00 

SAMPLE NUMBER: GC-9 

DEPTH OF SAMPLE: 

DATE SAMPLED: 1/3/~9 

DATED RECEIVED: 1/9/89 

SOURCE OF SAMPLE: 

SAMPLED BY: Tim Ambrosius of F&VD MUNSELL COLOR CODE: 10 YR. 4/.2. 

LABORATORY DATA: 

DATE TESTED: January 11-13, 1989 

TESTED PERFORMED DY: KAS 

REVIEWED BY: R. Rouse 1-16-89 

SIEVE WEICHT 'Ji, 
SIZE RETAINED (nms) RETAINED 

3n 

1½ 

1 

3/4 0 0 100 

1/2 3.3 o. 5 99.5 

3/8 4. 9 o. 7 98.8 

#4 9.1 1.4 97.4 

10 20. 7 3.1 94.3 

40 38.o 5.7 88.6 

100 42.3 6.3 82.3 

200 28.0 4.2 78.1 

PAN 525.3 78.2 

REMARKS: 

~\ 

• FORM •129 SLB (Re•: 41881 

24 HRS. TURN AROUND __ YES ~NO 

WASHED GRADATION _x__ YES __ NO 

-WEIGHT OF TEST SAMPLE 671, 6 GRAMS 

PROJECT SPECIFICATION 
'Si, PASSING BY WEIGHT SOURCE OF SPECIFICATION 

• 

• 
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Foth & Van Dyke Associates Inc. 

GRAIN SIZE DISTRIBUTION CURVE 
U.S. STANDARD SIEVE SIZES 
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10.0 s.a u 3.11 z.a u o.s u u a.z 
PARTICLE SIZE IN MILLIMETERS 

SAND 
FINE COARSE MEDIUM FINE 

%= 2.6 % = 3.1 9' = 5. 7 %= 10.4 

0.1 .as .04 ,D3 .oz 

-~ ... 
:r 

.01 

SILT 

1-:-. --

""' 47~'1. 

.ODS .004 .003 .DDZ .001 

CLAY 

%= 

PROJECT: Winthrop Harbor - Slurry Wall Backfill DATE:.........!=.1._6.-8<1 SAMPLE NO.:~ 

LOCATION SAMPLED: • STA. 9+00 - Sample #9 ELEV. OR OEPTH: _____ ORAWN BY: POK APPROVED ev-1!.&i!.. 
ATTERBERG LIMITS: LL 30.5 PL 14.4 Pl 16.1 SAMPLED MOISTURE CONTENT (%): 4 7 • 5 COEFFICIENTS: Cc = ____ rs:,• LUCE 

SAMPLE SOURCE: MUNSELL COLOR CODE: 10 YR. 4/2 DATE SAMPLED: 1-1 J!!> 
SOIL CLASSIFICATION (ASTM: D24871 LEAN CLAY W/SAND, dark grayish brown. (CLJ ,-,, al 

FORM #411. SL (2/871 
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Foth & Van Dyke and Associates Inc. 
2737 S. Ridge Road P. 0. Box 19012 Green Bay, WI 54307-9012 414/497-2500 

REPORT OF: . 

SIEVE ANALYSIS OF COARSE TO FINE AGGREGATES 

PROJECT: Winthrop Harbor SCOPE 1.0. #: 88B59 

DATE TYPED: 1-26-89 

REPORT NUMBER: 10 

• 
DRAFT·· 

Slurry Wall Backfill 

REPORTED TO: BFI - Waste Systems 

TEST PERFORMED IN GENERAL ACCORDANCE Of __ A_S....;T;;.;.M;;;..;:_.;;..D_l"-14""'0----_______________ _ 

GENERAL DAT A: 

SAMPLE LOCATION: STA. 10+00 

SAMPLE NUMBER: GC-10 

DEPTH OF SAMPLE: 

SAMPLED BY: Tim Ambrosius of F&VD 

LABORATORY DATA: 

DATE TESTED: January 11-13, 1989 

' TESTED PERFORMED BY: KAS 

REVIEWED BY: R. Rouse 1-16-89 

SIEVE 
SIZE 

3" 

1½ 

1 

3/4 

1/2 

3/8 

#4 

10 

40 

100 

200 

PAN 

REMARKS: 

WEIGHT 'll. 
RETAINED <itmsJ RETAINED 

0 0 

41.9 5.7 

11.6 1.6 

0 0 

10.8 1.5 

18.9 2.6 

39.9 5.4 

41.6 5.7 

28.9 3.9 

542.0 73.7 

'J;. 
PASSING 

100 

94.3 

92.7 

92.7 

91.2 

88.6 

83.2 

77.5 

73.6 

DATE SAMPLED: 1/4/89 

DATED RECEIVED: 1/9/89 

SOURCE OF SAMPLE:. 

MUNSELL COLOR CODE: 10 YR. 4/2 

24 HRS. TURN AROUND· __ VfS --lL'NO 

WASHED GRADATION _x_VES __ NO 

WEIGHT OF TEST SAMPLE 73 5 6 . GRAMS 

• PROJECT SPECIFICATION. 
% PASSING BY WEIGHT SOURCE OF SPECIFICATION 

•· 

• 
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Foth & _yan Dyke Associates Inc. 

GRAIN SIZE DISTRIBUTION CURVE 
U.S. STANDARD SIEVE SIZES 
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PARTilCLE SIZE IN MILLIMETERS 

GRAVEL SAND. 
COARSE FINE COARSE MEDIUM FINE 

SILT 

.. , 

.001 

CLAY 

%= 5.j "= 3.1 IJ6 = 2.6 %= 5.4 .~=. 9.5 "= 42.7 %::!Jl.0 

PROJECT: Winthrop Harbor - Slurr.y Wal 1 Backfi 11 , DATE: 1.-1.6-8..2 SAMPLE NO.: GC 10 

LOCATION SAMPLED: STA. 10+00 - Sample #10, ELEV. OR OEPTH; _____ oRAWN BY· POK APPROVED ev· 1? g fL 

ATTERBERG. LIMITS: LL 35. 2 PL 15, 0 Pl 20. 2 SAMPLED MOISTURE CONTENT (%1: 50, 7 COEFFICIENTS: Cc =·----Cu = C 
SAMPLE SOURCE: MUNSELL COLOR CODE: l O YR• 4/2 DATE SAMPLED: 1-4-89 I ?JI 

sqlL CLASSIFICATION (ASTM: D2487) LEAN CLAY W/SAND, a little gravel, dark grayish brown (CLJ 
/871 , 
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Foth & Van Dyke and Associates Inc. 
·2737 S. Ridge Road P. 0. Box 19012 Green Bay, WI 54307-9012 414/497-2500 

REPORT OF: 

SIEVE ANALYSIS OF COARSE TO FINE AGGREGATES 

PROJECT: Winthrop Harbor 
Slurry Wall Backfill 

REPORTED TO: BFI Waste Systems 

SCOPE 1~0. #: 88BS9 

DATE TYPED: 1-26-89 

REPORT NUMBER: 11 

TE~T PERFORMED IN GENERAL ACCORDANCE Of __ A_S_T_M_:_D_1_1_4_0 _____ ---,-__________ _ 

GENERAL DATA: 

SAMPLE LOCATION: STA. 11+50 

SAMPLE NUMBER: GC-11 

DEPTH OF SAMP°LE: 

SAMPLED BY: Tim Ambrosius of F&VD 

LABORATORY DATA: 

DATE SAMPLED: 1/4/89 

DATED RECEIVED: 1/9/89 

SOURCE OF SAMPLE: 

MUNSELL COLOR CODE: 10 YR. 4/2 

DATE TESTED: January 11-13, 1989 

.) TESTED PERFORMED BY: KAS 

24 HRS. TURN AROU~P __ YES -X.......:NO •· 

WASHED GRADATION _x_YES __ NO • • 

REVIEWED BY: R. Rouse 1-16-89 

SIEVE WEICHT % 
SIZE RETAINED (nms) RETAINED 

3" 

1½ 

1 0 0 

3/4 17.5 2.2 

1/2 5.1 0.6 

3/8 5.4 o. 7 

#4 12.1 1.5 

10 26.0 3.2 

40 45.2 5.6 

100 50.9 6.3 

200 31.2 3.8 

PAN 617.4 76.1 

• REMARKS: 

'\ 

FORM 1]29 SLB (Rev. 4/881 

'In 
PASSIN(; 

100 

97.8 

97.2 

96.5 

95.0 

91.8 

86.2 

79.9 

76.1 

WEIGHT OF TEST SAMPLE B 1 a B GRAMS 

PROIECT SPECIFICATION 
% PASSING BY WEICHT SOURCE OF SPECIFICATION 

• 
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PROJECT· Winthrop Harbor - Slurry Wall Backfi 11 OATE:, 1-16-89 SAMPLE NO.: GC-11 

LOCATION SAMPLED: STA. 1 t +·50 - Sample #1.1 ELEV. OR DEPTH: ______ ORAWN BY: POK APPROVED BY: 7;.gg_ 

ATTERBERG LIMITS: LL 36 • 0 PL 14 • 9 Pl 21. • 1 · SAMPLED MOI.STURE CONTENT (%); ______ COEFFICIENTS: Cc =-------Cu =---==---

SAMPLE SOURCE: 1 MUNSELL COLOR CODE: 10 YR. 4/2 DATE SAMPLED: 1-4-89 ;:a 
SOIL CLASSIFICATION (ASTM: D2487) LEAN CLAY W/~AND, a little gravel, dark grayish brow~ (CL) >. 

· a a 
FORM #411 12/871 

~:-~~- ·..:•.-:,:.;;;;.;-.,...~•- -~· ,~._.:..:. ...... : .... ::~ ..... , ... ,.: ...... :~;::.:.::. ... ::_·.. : • • .• 
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Foth & Van Dyke and Associates Inc. 
"1.737 S. Ridge Road P. 0. Box 19012 Green Bay, WI 54307•9012 414/497•2500 

REPORT OF: 

SIEVE ANALYSIS OF COARSE TO FINE AGGREGATES. 

PROJECT: Winthrop Harbor 
Slurry Wall Backfill 

REPORTED TO: BFI Waste Systems 

I 

SCOPE 1.D. #: 88B59 

DATE TYPED: 1-26-89 

REPORT·NUMBER: 12 

TEST PERFORMED IN GENERAL ACCORDANCE OF--A-S .... T,..M .... ·.-D .... l .... l .... 4..,Q,.._ _______________ _ 

GENERAL DAT A: 

SAMPLE LOCATION: STA. 12+00 

SAMPLE NUMBER: GC-12 

DEPTH OF SAMPLE: 

SAMPLED BY: Tim Ambrosius of F&VD 

LABORATORY DATA: 

DATE SAMPLED: 1 / 6 / 89 

DA TED RECEIVED: 1 / 9 / 89 

SOURCE OF SAMPLE: 

MUNSELL coi..OR CODE: 10 YR. 4/2 

DATE TESTED: January 11-13, 1989 

TESTED PERFORMED BY: KAS 

REVIEWED BY: R. Rouse 1-16-89 

·24 HRS. TURN AROUND _· _._.YES _x_NO .• 

'WASHED GRADATION ~ YES __ NO 

WEI.GHT OF TEST SAMPLE ·.9.8l. 8 GRAMS 

SIEVE WEICHT "" "'· PROIECT SPECIF.ICATION SOURCE OF SPECIFICATION 
SIZE RETAINED (llmsJ RETAINED PASSING 'le, PASSING BY.WEIGHT 

3n 

1½ 0 0 100 

1 24.4 2.5 97. 5 • 

3/4 21.1 2.1 95.4 

1/2 0 0 95.4 

3/8 3.8 0.4 95.0 

#4 10.3 1.0 94.0 

10 23.3 2.4 91.6 

40 50.6 5.2 86.4 

100 53.7 5.5 80.9 
200 35. 9 3.7 77 .2 

PAN 7 58. 7 77.3 

REMARKS: 

• 
- -- -----~~ • ..:......: ---~-~-~~_.__ C. --.:~ •--,.--<C":::-,-r--~~ 

FORM 1329 SL8 (Re•. 4/88) 
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January 24, 1989 

Foth & Van Dyke 
2737 South Ridge Road 
Green Bay, WI 54303-9012 

Attn: Mr~ Robert R. Rouse 

Ladies/Gentlemen: 

Subj: Laboratory Testing 
Slurry Wall Backfill 
Winthrop Harbor Project 
#4800 89-150 

fij 

..................... : ...• ---~---~ •..••. : .•.. f.~·-·. 

cw1n_c1CY ces1:1nca 
• can:,orat:1an 

3908 COMMERCE COURT S.W. 
ROCHESTER, MN 55902 

PHONE 507/2_88-7060 

Attached are the results of the permeability tests which were performed on the 
samples of soil furnished by you as listed in your letter of transmittal dated 
January 12, 1989. 

The permeability specimens were trimmed to the given height and diameter. The 

• 
specimens were then encased in a latex membrane and ·placed in .a chamber --similar to 

•. a triaxial chamber. An effective confining pressure of 2.0 osi was applied t-o 
•• ; seal off the interface between the specimens ·and membr.ane.· 

. )" . 

The remaining portions of the samoles.will be.held at this office for- one month 
and will then be discarded u~less we are notified to do otherwise. 

The attached data sheet oresents pertinent information regarding the test resuit~. 

If you have any questions regarding this report or if we can be of any further 
service to you, please contact us at your convenience. 

Very truly yours, 

TWIN»TY TE:~G CORPORAT~~~-:::7 

J!__/kf/4~ ~-··. ----
Doug0' A. John~on 
Laboratory Sup~rvisor 

Enc. 

DAJ/brs 

AN EQUAL OPPORrUNITY EMPLOYER 



R 001397

"--------------------------------------------..... - PROJECT: .WINTHROP HARBOR PROJECT 

REPORT TO: Foth J Van Dyke 

Sample No. 

Location 

Type of Sample 

Soil Classificalion 

In-Place Moisture Content (IJ.) 

Mois1ure-Oensi1y Relation of Soil 
(ASTM:D698) 

Max. Dry Density (PCFl. 

Op1imum Moisture Content (%) 

Permeability Test 

Trial"'"· 
' ..... 

Type or SPKimen 

Specimert Hei1h1 (iric:he1> 

Specimen Diameter Cinched 

Ory Den,ity IPCF) 

Percent or Maa. Den1ity 

Moiatur1t Con11tn1 f'-J 

Mu. Hud 0,Herential ( Cffl) 

Conr,nlna P1tnure 
Ullec1i.,e •.PSII 

Coefricient of Prrmubihty 
.KO 20"C lcmlsecl 

IC O 20°C 111/minJ 

Auc,~r& Limiu 
Liquid Limit 1,r.) 

Pluliclr, lndu 

LABORATORY TEST DATA 

DATE: January 12, 1989 
LAB. NO. 4800 89-150 

P1 

STA 1 + 00 

Thin Wall 

SLURRY SAMPLE 

5-6 

Fa-11 ing ·Head 
Undisturbed 

1.88 . 

2.76 
105.8 

23.6 
152 

2.0 

19 

3.5 X 10-8 

6.9 X 10-8 

DRAFT 

·• 

• 
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----------------------------..--------------,~----,;··: 
- • PROJECT: WINTHROP HARBOR PROJECT LABORATORY TEST DATA 

REPORT TO: Foth I, Van Dyke DATE: Jai:1uary 24, 1989 
LAB. NO. 4800 -89-150 

-•---====-----===a;;;;==;==================='==========:ai~===========t 

Sample No. 

location 

Type or Sample 

Soil Clauifin1ion 

ln~Place Moi1nure Conlenl ('It) 

Moisture-Densi1y Rela1ion of Soii 
(ASTM:D698) 

Max-. Dry Density (PCF) 

Op1imum Mois1ure Contenl ('%) 

Permeability Test 

T,ial Nit. 

Ss>«imen Diamett, (inch~d 

Dry Den1i1y IPCfl 

Ml•. Hud D,Ketenllal ( Cffl) 

Confini111 P•rnure 
tlK~1iwe • PSII 

Coellicitnl ol Permubil,1y 
It O JO•C Ccml1tcl 

ic: O 20•C 1"1minl 

• Allcrbcr& Limin 

Liquid limil l'!i) 

r1u1ic Limi1 I~) 

•. t•-• ____ ,_1u_li,_1..,_1n_d•-•------

P2 

STA·3 + 00 
Slurry Wall 
Backfil 1 

Thin Wal 1 

FILL 

5,.5_ 

Falling Head 

Undisturbed 

2.06 
2.76 

114.6 

17.4 
152.0 

2~0 

19 

l.8 X 10-8 

5.5 X 10-8 

J?3 

STA 7 + 00 
Slurry Wa 11 
Backfi 11 

Thin Wall 

FILL 

5-6 
Falling Head 

Undisfurbed 

1.87 
2.84 

113~7 

-
19.6 
152.0 

2.0 

19 

1. 1 X 10-8 

2.2 X 10-8 

P4 
STA 11 + 00 
Slurry Wall 
Backf i 11 

Thin Wall 

FILL 

.DRAFT 

5-6 
Falling Head 

Undisturbed 

1.79 
2.85 

98 

-
28.0 
152.0 

2.0 

19 

3.3 X 10-8 

6.5 X 10-8 

L.---------,------~ ~C~cesbnq ______ ___;___;_·..;.·_··-· -·-· ___ __.·· 
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• Appendix E-3G 

Construction Observation Report, Slurry Trench Cutoff Wall, January 1991 
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Documentation Statement 

This construction documentation report ·(and accompanying 
record drawings) was prepared based on our observations, 
surveys, in-field soil analyses, laboratory soil analyses, 
photographs, and information provided by the contractor and 
Browning-Ferris Industries. It is our opinion that, to the 
extent that construction was observed and tested, the Slurry 
Trench Cutoff Wall construction segment described in this 
repor~ at the Zion Waste Management Facility has been 
completed in substantial conformance with the general intent 
of the project and the project specifications. 

This statement is made based upon 
recommendations contained in this 
timely and.successful conclusion . 

1::~d~~ 
Resident Project Manager 
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1.0 INTRODUCTION 

1.1 General Site Information 

The Zion Waste Management Facility is located in the NW 1/4 
of Section 7, Township 46N, Range 12E, Lake County, Illinois. 
The site is bordered on the west by Green Bay Road and on the 
south by Ninth Street. The facility is owned and operated by 
Browning-Ferris Industries of Illinois, Inc. (BFI) and is 
used for disposal of municipal solid waste products. 

1.2 Project History 

The total Zion Waste Management Facility property encompasses 
approximately 150-acres. Of the total, 74.53-acres are used 
for management of RCRA Hazardous Waste and are subject to the 

-permit issued by the Illinois Environmental Protection Agency 
(IEPA). These 74.53-acres are designated by the IEPA as Zion 
Waste Management site No. 1, IEPA ID No. 0978020001 and the 
United states Environmental Protection Agency (USEPA) ILD No. 
980700728. The remaining 75-acres are used for the disposal 
of nonhazardous waste disposal and are designated by the IEPA 
as Zion Waste Management site No. 2, IEPA ID No. 0978020002. 

Zion Waste Management Site No. 1 received a development 
permit in August of 1976 from the IEPA. That permit allowed 
for the disposal Qf municipal, commercial, industrial, and 
hazardous waste in a 59-acre area in Benton Township and a 
16-acre area in Newport Township. The 16-acres of the 
permitted Zion Waste Management Site No. 1 located in Newport 
Township are currently used for ancillary facilities. The 
Existing Hazardous Waste Management Unit, a 49-acre portion 
of the 59-acres in Benton Township, has been in use since 
August 1976 as a disposal area for municipal, commercial, and 
industrial wastes, including hazardous wastes. The existing 
Hazardous Waste Management Unit received RCRA hazardous waste 
and a limited amount of nonhazardous industrial waste (IEPA 
"special waste"). The existing Hazardous Waste Management 
Unit accepted mainly sludges from electroplating operations 
and other sludges that were defined as hazardous based on 
their heavy metal content. 

As of July 1990 it was announced by BFI that hazardous wastes 
would no longer be accepted at any site owned and operated by 
BFI. This halted the construction of two proposed cells 
located on the 16-acre portion of the Zion Waste Management 
Site No. 1 in Newton Township. 
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1.3 Purpose and Scope 

This report and accompanying drawings, Drawing Number 1 and 
2, summarize the observations made relative to the second 
phase of slurry trench cutoff wal_l construction activities at 
the Zion Waste Management Facility. construction of the 
slurry trench cutoff wall was performed by Ground Improvement 
Techniques, Inc. (GIT) of Pittsburgh, Pennsylvania. 
Construction observation was performed by Mc Donald - Maas 
Associates of Green Bay, Wisconsin. The slurry trench cutoff 
wall is located just east of the existing Hazardous Waste 
Management Unit and north of Ninth Street. The primary 
purpose of the slurry trench cutoff wall is to cut off sand 
seams in the existing soils along the east and south sections 
of the Hazardous Waste Management Unit. 

The report.and drawings are prepared to demonstrate that 
construction was completed in substantial compliance with the 
design. The report includes trench slurry test results, 
backfill test results, photo documentation, and visual 
classification of the key-in material for the wall. The 
drawings depict conditions encountered during the 
construction of this phase of the slurry trench cutoff wall . 

n--- .. .., 

• 

• 

• 
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2.0 DESIGN AND QUALITY ASSURANCE MANUAL 

GIT prepared and submitted the slurry trench cutoff wall mix 
design for the construction of the second phase of the slurry 
trench cutoff wall at the Zion Waste Management Facility to 
Mc Donald - Maas Associates. Based on previous construction 
experience of Mc Donald - Maas Associates staff members, 
gained from the first phase of the cutoff wall design and 
construction, the submitted mix design was approved. The mix 
design substantially followed the design that was successful 
in the first phase of the slurry wall construction on this 
site. 

Appendix A contains a copy of the design mix by GIT. 

Appendix B contains the Resident Engineer's Quality Assurance 
Manual . 
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3.0 SLURRY TRENCH CUTOFF WALL CONSTRUCTION 

3.1 Pre-Excavation Activities 

A construction pad was constructed by BFI. Clay material 
used in the construction of the pad was hauled from an on­
site borrow pit using Cat 627 self-propelled scrapers. The 
clay was compacted using a Cat 815 self-propelled sheepsfoot 
compactor in lifts no greater than 12 inches in thickness 
prior to compaction. The top of the construction pad was 
constructed such that it had a slight slope to the west, 
dropping approximately 0.1 feet for every 10 feet of trench. 
The top of the construction pad had elevations ·ranging from 
742.9 to 735.3 feet mean sea level (MSL). The elevations of 
the construction pad are detailed in Table No. 3.1. 

• 

Vertical survey control was provided by BFI. The slurry 
trench cutoff wall horizontal ali_gnment was established using 
the approximate centerline of the in-place construction pad 
and staked by the on-site resident engineer. The horizontal 
alignment maintained a minimum separation distance of 10 feet 
from all monitoring wells. The slurry trench cutoff wall 
location is shown on Drawing No. 1 contained in Appendix c. • 

A construction offset line was used to control horizontal 
alignment of the slurry trench cutoff wall during 
construction. The offset line paralleled the wall at a 
distance of 40 feet east of the center line of the cutoff 
wall from station 25+05 to station 21+75. The offset line 
along Ninth Street parallel°ed the fence at a distance of 
approximately JO feet north of the fence, from statiori 21+75 
to station 14+30. The offset line was staked every 100 feet 
by placing a hub and lath, with an elevation provided on each 
hub. The center line of the slurry trench cutoff wall was 
also staked. 

The benchmark used for vertical control on this project was 
the top of the stainless steel monitoring well G-133 
(elevation= 754.67 feet MSL). The centerline of the wall 
was shot every one hundred feet along the top of the pad 
prior to construction. 

• 
' ...._- --.. ~ - ----.,~- ----~ ..--x__ .-.,•..1c:• _.n _ ~__._.- -- ''"' ___ _;:-,.·~ ·-,·.:,,""' - ,.._.,._ -•:""' - -.r. ---~= ~-.,.,-- --~ --'- <.,;.,-_....._~.,,.- ._, '-•"".->- ~•-a.- ~- --~"'"--~..-.- _ ._..._ - -..----• ..- •·~ ~, - -r.~~""- -~•Y"'IP~.,..--•----•t.--~......, ..,--.,=-......._•,"") .. 
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3.2 Discussion or Excavation Activities 

3.2.1 General 

Ground Improvement Techniques, Inc. mobilized to the site on 
November 5, 1990. The slurry mixer was set up, leveled and 
balanced near the southwest corner of the wall. High density 
polyethylene (HOPE) piping was heat fused together and strung 
from the mixer to the start of the slurry cutoff wall at 
station 25+05. A pump was set up at the mixer to pump the 
slurry to the slurry wall cutoff trench. The pump and piping 
layout allowed for a return line back to the mixer for 
recirculation of the slurry, when construction conditions did 
not require slurry. 

A second six inch diameter pump was set at the water source 
with a four inch diameter HOPE pipe extending to the slurry 
mixer. The existing water pond, which served as the water 
source, was located in the southwest corner of the facility 
(near the corner of Ninth Street and Green Bay Road). An 
additional HDPE line was placed to allow for recirculation of 
excess water back to the water source . 

3.2.2 Bentonite Slurry 

To obtain a thoroughly mixed bentonite-water slurry, the 
bentonite powder and water was mixed with a slurry mixer. 
This method of mixing was used to achieve complete dispersion 
of the bentonite particles in the water. The bentonite 
content of the slurry was a minimum of four percent by weight 
of water. The bentonite was a pulverized, premium grade 
natural sodium bentonite and met API specification 13A. The 
water obtained from an on-site holding pond was practically 
neutral with a ph value of 7.8. The use of this water was 
approved by the on-site engineer. 

3.2.3 Trench Excavation 

The contractor began excavation for the slurry trench cutoff 
wall on November 10, 1990. A lead-in trench was started 
approximately 50 feet north of station 25+05 and also 30 feet 
east of the trench centerline. The lead-in trench totalled 
so feet in length. The trench had a gradual slope from the 
top of the construction pad to-the start of the wall key-in . 
Bentonite-water slurry was introduced into the lead-in trench 
once the trench depth reached six (6) feet. The 
bentonite-water slurry was maintained at a depth of 

....,_ -- r-
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approximately two feet from the top of the construction pad 
throughout the entire excavation process. 

The trench was excavated vertically from the construction pad 
to varying depths in order to provide a key of at least three 
feet into the predetermined underlying native low permeable 
clay layer. The bottom of the slurry trench cutoff wall was 
maintained at a maximum elevation of 717.0 feet above mean 
sea level. The slurry trench cutoff wall was excavated in a 
continuous fashion using a Cat 245 backhoe, with a three foot 
wide bucket. The vertical alignment did not deviate from 
plumb by more than three percent .. This was checked by 
setting a surveyors transit on the unexcavated trench 
centerline and comparing the boom of the backhoe to the 
vertical hairs of the transit. The total length of the 
slurry cutoff wall was 1180 feet. The depth of the slurry 
cutoff wall ranged from 32.0 to 19.5 feet with an average 
depth of 24.9 feet. 

The top of the predetermined low permeability clay soil layer 
encountered was well above the 720.0 foot MSL elevation 
(717.0 + 3 feet of key). The contractor excavated the trench 
to a depth where the bottom of the key would be at or below 
the 717.0 foot elevation. A weighted reinforced cloth tape 
was used to monitor the trench bottom elevation. The tape 
measurements were used to determine the elevation of the 
bottom of the excavation. The measurements taken are shown 
in Table No. 3.1. 

Samples of the key material were taken as construction 
progressed. Sampling and testing of the key material are 
described in Section 3.6.1. 

The slur~y trench cutoff wall horizontal alignment was 
monitored during construction and substantially maintained 
the preconstruction staked alignment. on the east side, from 
station 25+05 to station 21+75, the slurry trench cutoff wall 
paralleled the property line. A distance of 6 feet separated 
the wall centerline from the property line. The wall was 
located to the west of the property line. 

on the south side, from station 21+75 to station 14+30, the 
cutoff wall followed a straight alignment approximately 33 
feet north of the power poles along Ninth Street. A newly 
drilled monitoring well is located at station 18+35. The 
separation distance between the cutoff wall centerline and 
the well was 12 feet. A minimum separation distance of ten 
feet from any monitoring wells was specified in the contract. 

At station 14+30 the trench excavation was curved such that 
it would tie into the existing cutoff wall at station 13+25. 
The radius of the cutoff wall was 57 feet measured from the 
utility pole at the storage tank. 

• 

• 

• 
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At the tie-in of the newly constructed slurry trench cutoff 
wall to the existing cutoff wall, a very small amount of 
refuse was encountered. The refuse was found 8 feet below 
the ground elevation at station 13+25. The refuse seam was 
approximately 4 feet thick. It was excavated from the trench 
and hauled away for disposal by BFI personnel. An estimated 
quantity of refuse encountered was approximately 25 cubic 
yards. 

3.3 Discussion of Backfill Methods 

The backfilling operation commenced on November 10, 1990. 
The slurry trench cutoff wall backfill material was placed 
into the trench after excavation. The backfill material 
consisted of excavated material, dry bentonite and both 
trench slurry and freshly mixed slurry. 

In order.to monitor the quality of the backfill material 
field sieve analyses were conducted on the backfill material 
to document the amount of fine material passing the 200 
sieve. 

The backfill mix design required a minimum of so.o percent 
fines (P-200). The mix design stated that dry bentonite was 
to be added at a rate of one percent by dry weight of soil to 
that of the excavated material. The bentonite used was a 
Wyoming Bentonite and arrived at the site packaged on pallets 
containing forty (40) one hundred pound bags (2 tons per 
pallet). The bags of bentonite were broken in the bucket of 
a Cat 973 crawler loader and placed into the backfill 
material prior to blending. The dry bentonite was added at a 
rate of two pallets for every 100 feet of trench. 

The blending of the mixture was performed by both a cat D8 
__ dozer __ and a _Cat __ D5 .dozer_ in such a manner that the backfill ____ --··---

material became homogeneous. The backfill material, prior to 
placement had a consistency of wet concrete with a slump of 
four to six inches as determined by the method specified in 
ASTM C143-78. The blended backfill was sampled routinely and 
tested in the field to document that its total unit weight 
was at a minimum 20 pounds per cubic foot (pcf) heavier than 
that of the bentonite-water slurry. 

The initial backfill was placed in the trench starting at the 
lead-in trench. The total length of the lead-in trench was 
approximately 80 feet. The .trench extended 50 feet to the 
north of station 25+05 and an additional 30 feet to the east. 
The lead-in trench started from the ground elevation and 
gradually sloped to the start of the required wall depth at 
station 25+05. 

n--- - ., 
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Backfill material was placed from the lead-in trench and 
placed such that its surface rose above the slurry level. 
This process is known as "daylighting" of the backfill. The 
dozers filled the trench with the homogeneous backfill from 
the daylight end. By filling at the daylight end the 
backfill material was allowed to slowly slide forward down 
the backfill slope displacing the bentonite-water slurry as 
it progressed. 

By allowing the backfill to slide forward down the backfill 
slope, the cutoff wall would be homogeneous without voids. 
The bottom toe of the backfill was 50 to 150 feet from the 
point of excavation. The backfill slope was monitored daily. 
The backfill slope measurements are listed in Table 3.4 along 
with all other backfill data. Having the toe of the slope 
remain at least 50 feet behind the excavation allowed for 
sufficient time for inspection of the trench bottom by both 
the contractor and the resident engineer. 

The blended backfill had a sufficient plasticity to allow a 
rolling of 1/8" thread in accordance with procedures in ASTM 
04318. 

Backfill surface profile measurements within the trench were 

• 

conducted daily to verify the slope of backfill being placed • 
into the trench. This was done by measuring the depth to the 
backfill surface along the construction pad at various 
intervals and locating the location of the toe. The slope of 
backfill was found to vary from 3H:1V to 10.5H:1V. 

During the backfilling process, the bentonite-water slurry 
was displaced, therefore, an area was required to hold the 
spent bentonite-water slurry until disposal could occur. 
Temporary berms were constructed in the southeast corner of 
the proposed secure cell No. 2. The bentonite-water slurry 
was diverted from the trench to the holding area as the 
backfilling operation proceeded. The spent bentonite-water 
slurry was contained in the temporary holding pond awaiting 
disposal by BFI. 

3.4 Documentation 

The resident engineer was on site throughout the construction 
process, documenting the various phases of the work. 
Photographs are contained in Appendix D showing the major 
aspects of construction. Daily reports by the on-site 
resident engineer are found in Appendix E. The contractor 
supplied a written statement concerning the type of bentonite • 
used for this project, a copy of which is contained in 
Appendix F. 

n--- _ a 
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3.5 Miscellaneous Items 

3.5.1 Refuse Removal 

A small seam of refuse was encountered at station 13+25 while 
making a tie in~o ~he existing slurry cutoff wall. As stated 
earlier, approximately 25 cubic yards of refuse was removed 
at the tie-in point. The thickness of the refuse seam 
encountered during excavation was four feet. All refuse was 
removed and properly disposed of by BFI personnel. 

3.6 Discussion of Testing and Summary of Results 

3.6.1 Key Material Sampling and Testing 

The cuttings from the key were examined by the resident 
engineer on a continuous basis to document that the key was 
excavated into the native low permeability ~lay layer. 

Samples of the key material were collected at 100-foot 
intervals to verify the properties of the clay layer into 
which the slurry wall was being keyed. These samples were 
delivered to and kept at the soils laboratory until they 
could be analyzed. The soil lab classified the samples as a 
dark gray lean clay with little sand and gravel (CL). See 
Table No. 3-1 for Visual Classification of Key-In Material. 
Additional testing of the key-in material was also conducted 
on a few of the collected sample~ in order to further verify 
the quality of the key-in material. These results are 
presented in Table No. 3.5. Appendix G contains all 
laboratory testing results for the key-in material. 

3.6.2 Slurry Sampling and Testing 

GIT personnel performed quality assurance testing on the 
trench slurry. The on-site ~esident engineer performed 
additional quality assurance tests and also monitored the 
testing by GIT personnel. The specified 
properties/requirements are given below: 

Bentonite content shall be a minimum of four percent by 
weight of water . 

Freshly mixed, and fully hydrated, bentonite-water 
slurry must have a minimum viscosity of 40 Marsh 
seconds. 
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The bentonite-water slurry shall not lose more than 15 
cm of fluid during the performance of the Standard 
Filter Press Test in accordance with API Specification 
RP13B at 100 psi applied for a JO-minute duration. 

Slurry introduced into the trench shall have a minimum 
density of not less than 63.5 pcf. 

The trench slurry was sampled at three different locations in 
order to verify its consistency. The first location was at 
the mixer. The second at the end of the pipe, and the third 
was from the trench itself. All locations were sampled three 
times per day, if a full day of construction occurred or if 
trench slurry from the trench was required. See Table 3.2 
for testing frequency. Testing results for the slurry from 
the mixer, the pipe and the trench are a summarized in Table 
No. 3.3. Based on the review of the testing performed in the 
field on the trench slurry and the testing results shown in 
Table Nos. 3.2 and 3.3, it is determined that the test 
results substantially satisfy the specifications. 

3.6.3 Backfill Sampling and Testing 

Quality assurance testing on backfill material 
by both GIT and the on-site resident engineer. 
conducted by GIT were monitored by the on-site 
engineer. 

was performed 
All tests 

resident 

Backfill samples were obtained every 100 feet and tested for 
grain size and Atterberg Limits at the soils laboratory. 
These samples were numbered WH-BF-1 to WH-BF-11. A ten pound 
bag sample was obtained at each of the locations. A shelby 
tube was also obtained at each 200 feet of trench backfill. 
From the shelby tube material, dry density, moisture 
contents, and coefficient of permeability were determined. 
The required coefficient of permeability was 1.0 x 10-7 
cm/sec. or less. The laboratory test results are summarized 
in 'Table No. 3. 6. and Table No. 3_. 7. 

Quality assurance procedures for the backfill were also 
conducted daily in the field. The backfill was checked for 
slump per ASTM C143-79. A slump of four to six inches was 
specified to approximate the consistency of wet concrete. In 
addition in-field fines content (P-200) were monitored daily. 
Appendix H contains all laboratory test results on the 
backfill material. 

• 

• 

• 
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4.0 REMAINING CONSTRUCTION ACTIVITIES 

With the completion of the cutoff wall, a number of items yet 
remain, which require attention. 

4.1 Site Cleanup 

Debris, including spills of trench slurry, and excess spoil 
materials need to be disposed of in a proper fashion. The 
temporary holding pond which contained the spent trench 
slurry should be restored to its original condition. The 
spent trench slurry also needs to be disposed of properly. 

4.2 Pad Removal and Capping 

The construction area must be cut such that a protective soil 
layer can be placed over the top of the newly constructed 
slurry trench cutoff wall. BFI personnel are presently in 
the process of starting to cap the cutoff wall. A drainage 
ditch must also be constructed such that drainage from the 
east end of the site may be directed to the sedimentation 
ponds on the far west side of the facility. 

4.3 Perimeter Ditch 

Prior to construction of the cutoff wall, the perimeter 
drainage ditch along Ninth Street was filled in (during the 
construction of the work pad). The perimeter ditch remains 
to be reshaped to accommodate site drainage to the 
sedimentation pond . 
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5.0 CONCLUSIONS 

" 
Based upon our observations, surveys, photographs, 
information provided by the contractor and BFX, and soil 
laboratory results, it is our opinion that, to the extent 
that construction was observed and tested, the segment of 
slurry cutoff wall construction at the Zion Waste Management 
Facility described in this report has been constructed in 
substantial compliance with the project concepts and design 
specifications. 

This statement is made with the assumption that 
recommendations contained in Section 4 of this report are 
brought to a successful conclusion. 

,..._ -- .. 4"I 

• 

• 

• 
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TABLE 3.1 

Visual Classification of Key-In Material 
Zion ·waste Management Facility 

station Clay Pad Top of Bottom of Top of Sample No. 
Elev. Key Key Clay 

25+05 742.3 719.3 716.3 734.3 WH-KEY-01 
24+90 742.3 719.3 716.3 
24+80 742.3 719.3 716 .. 3 
24+70 742.4 718.3 715.3 
24+60 742.1 719.6 716.6 

24+50 742.1 719.6 716.6 
24+40 742.1 719.1 716.l 
24+30 741.7 716.7 713.7 
24+20 741.6 715.6 712.6 

i' 24+10 741.4 718.4 715.4 

24+00 741.0 718.0 715.0 733.0 WH-KEY-02 
23+90 740.6 717.6 714.6 
23+80 740.5 718.5 715.5 
23+70 740.4 719.4 716.4 
23+60 740.4 719.4 716.4 

23+50 740.3 717.8 714.8 
IL 23+40 740.2 718.2 715.2 
' 23+30 740.3 717.8 714.8 r, 

23+20 740.2 718.2 715.2 
23+10 740.3 716.8 713.8 

' ~-

Top of Key: Is cal,culated as 3 feet above Bottom of Key. 
Top of Clay: Indicates the top of a clay layer located above the clay 

key-in layer. 

• ·• -1 • 
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TABLE 3.1 

Visual Classification of Key-In Material. 
Zion Waste Management Facility 

Station Clay Pad Top.of Bottom of Top, of Sample No. 
Elev. Key Key Clay 

23+00 740.2 716.2 713.2 732.2 WH-KEY:..03 
22+90 739.8 718.3 715.3 
22+80 739.7 718.2 715.2 
22+70 739.8 719.3 716.3 
22+60 739.5 720. O· 717.0 

22+50 739.7 719.7 716.7 
22+40 739.5 719.0 716.0 
22+30 739.6 718.6 715.6 
22+20 739.5 718.0 715.0 
22+10 739.6 717.6 714.6 

22+00 739.6 719.6 716.6 731 .. 6 WH-KEY-04 
21+90 739.6 719.6 716.6 
21+80 740.3 719.8 716.8 
21+75 740.9 719.3 716.3 Corner 
21+70 740.8 719.3 716.3 

21+60 7·40. 8 719. 3 716.3 
21+50 741.0 719.0 716.0 
21+40 740.9 718.9 715.9 
21+30 741.3 719.3 716.3 
21+20 741.3 719.3 716.3 

Top of Key: Is calculated as 3 feet above Bottom of Key. 
Top of Clay: Indicates the top of a clay layer located above the clay 

key-in layer. 

3.1 - 2 
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TABLE 3.1 

Visual Classification of Key-In Material 
Zion Waste Management Facility 

station 

21+10 
21+00 
20+90 
20+80 
20+70 

20+60 
20+50 
20+40 
20+30 
20+20 

20+10 
20+00 
19+90 
19+80 
19+70 

19+60 
19+50 
19+40 
19+30 
19+20 

Top of Key: 
'l!op of Clay: 

Clay Pad 
Elev. 

741.7 
742.3 
742.8 
742.9 
742.6 

742.4 
742.6 
742.6 
742.6 
742.4 

742.4 
742.3 
742.0 
742.0 
741.9 

741.9 
741.8 
741.7 
741.6 
741.4 

Top of 
Key 

718. 7 
719.3 
718.8 
718.9 
718.6 

718.4 
718.6 
718.6 
717.1 
718.4 

717.4 
716.3 
718.0 
718.0 
718.9 

719.4 
718.8 
719.7 
717.6 
716.4 

Bottom of 
Key 

715.7 
716.3 
715.8 
715.9 
715.6 

715.4 
715.6 
715.6 
714.1 
715.4 

714.4 
713.J 
715.0 
715.0 
715.9 

716.4 
715.8 
716.7 
714.6 
713.4 

Top of 
Clay 

733.3 

733.3 

Is calculated as 3 feet above Bottom of Key. 

sample No. 

WH-KEY-05 

WH-KEY-06 

Indicates the top of a clay layer located above the clay 
key-in layer . 

• - J • 
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TABLE 3.1 

Visual Classification of Key-In Material 
Zion Waste Management Facility 

Station 

19+10 
19+00 
18+90 
18+80 
18+70 

18+60 
18+50 
18+40 
18+30 
18+20 

18+10 
18+00 
17+90 
17+80 
17+70 

17+60 
17+50 
17+40 
17+30 
17+20 

Tiop of Key: 
1lop of Clay: 

Clay Pad 
Elev. 

741.4 
741.6 
741.6 
741.5 
741.5 

741.3 
740.9 
740.6 
740.5 
740.3 

740.1 
740.0 
740.0 
740.0 
739.7 

739.4 
739.3 
739.3 
739.3 
739.1 

Top of 
Key 

717.4 
717.6 
714.6 
714.5 
714.5 

714.3 
712.9 
711.6 
713.5 
714.3 

713 .1 
7]5.0 
7]8.0 
7]7.5 
7]8.7 

7]8.2 
717.3 
717.3 
717.8 
716.6 

Bottom of 
Key 

714.4 
714.6 
711.6 
711.5 
711.5 

711.3 
709.9 
708.6 
710.5 
711.3 

710.1 
712.0 
715.0 
714.5 
715.7 

715.2 
714.3 
714.3 
714.8 
713.6 

Top of 
Clay 

732.6 

732.0 

Is calculated as 3 feet above Bottom of Key. 

Sample No. 

WH-KEY-07 

WH-KEY-08 

Indicates the top of a clay layer located above the clay 
key-in layer . 

.1 - 4 • 
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station 

17+10 
17+00 
16+90 
16+80 
16+70 

16+60 
16+50 
16+40 
16+30 
16+20 

16+10 
16+00 
15+90 
15+80 
15+70 

15+60 
15+50 
15+40 
15+30 
15+20 

Pop o:l Key: 

• 
TABLE 3.1 

Visual Classification of Key-In Material 
Zion Waste Management Facility 

Clay Pad 
Elev. 

739.1 
738.9 
738.9 
738.9 
738.7 

738.5 
738.3 
738.0 
737.7 
737.5 

737.1 
737.3 
737.3 
737.3 
737.2 

737.1 
737.0 
737.0 
736.8 
736.7 

Top of 
Key 

716.6 
718.9 
718.4 
718.4 
718.7 

719.0 
717.8 
719. 0 
716.7 
716.0 

719.1 
719.0 
718.8 
717.3 
718.2 

717 .6 
717.5 
717.5 
717.3 
717.7 

Bottom of 
Key 

715.9 
715.9 
715.4 
715.4 
715.7 

716.0 
714.8 
716.0 
713.7 
713.0 

716.1 
716.0 
715.8 
714.3 
715.2 

714.6 
714.5 
714.5 
714.3 
714.7 

Top of 
Clay 

730.9 

728.8 

Is calculated as 3 feet above Bottom of Key. 

Sample No. 

WH-KEY-09 

WH-KEY-10 

Pop of Clay:· Indicates the top.of a clay layer located above the clay 
key-in layer. 

3.1 - 5 
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TABLE 3.1 

Visual Classification of Key-In Material 
Zion waste Management Facility 

station Clay Pad Top of Bottom of Top of sample No. 
Elev. Key Key Clay 

15+10 736.5 717.5 713.5 
15+00 736.3 718.3 715.3 730.0 WH-KEY-11 
14+90 736.1 719.6 716.6 
14+80 735.9 717.9 714.9 
14+70 735.8 718.8 715.8 

14+60 735.6 717.1 714.1 
14+50 735.4 716.4 713.4 
14+40 735.4 719.4 716.4 
14+30 735.3 718.3 715.3 
14+20 735.3 718.3 715.3 

14+10 735.3 718.8 715.8 
14+00 735.4 718.4 715.4 730.4 WH-KEY:..12 
13+90 736.2 719.7 716.7 
13+80 737.2 719.2 716.2 
13+70 737.6 718.6 715.6 

13+60 738.4 718.4 715.4 
13+50 738.9 716.9 713.9 
13+40 739.5 714.0 711.0 
13+30 740.1 714.6 711.6 
13+25 741.0 715.0 712.0 729.0 Refuse at elev. 

733.0 - 729.0. 

Top ot Key: Is calculated as 3 feet above Bottom ot Key. 
Top ot Clay: Indicates the top ot a clay layer located above the clay 

key-in layer. 

3.1 - 6 
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Test 

Density 

Density 

Density 

Viscosity 

Viscosity 

Viscosity 

Filter Press 

• 

TABLE No. 3.2 

Quality Assurance Tests on Bentonite-water Slurry 
Zion waste Management Facility 

Location 

Mixer 

Pipe 

Trench 

Mixer 

Pipe 

Trench 

Trench 

Frequency 

3 times/day 

J times/day 

J times/day 

3 times/day 

3 times/day 

3 times/day 

3 times/day 

. 3 •• 1 

Remarks 

Determine density when 
ever additional slurry 
is added. 

Determine viscosity when 
ever additional slurry 
is added. 

• 
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Table No. 3.3 

Quality Assurance Tests in Field on Bentonite-Water Slurry 
Zion waste Management Facility 

Test Date Location station Viscosity Density Filtrate Temp. ··Tlme of 
Number (sec.) (lbs./ft3) (ml) (F) Sample 

1 11-10-90 • Pipe 25+05 46.0 64.0 50 10:00 
2 11-10-90 Pipe 25+05 50.0 67.0 54. 12:50 
3 11-10-90 Mixer 58.0 67.0 54 11:30 
4 11-10-90 Mixer 41.0 64.5 44 3:40 
5 11-10-90 Trench 

6 11-10-90 Trench 
7 11-11-90 Pipe 24+70 43.0 67.0 37 9:30 
8 11-11-90 Pipe 24+70 46.0 68.0 39 12:30 
9 11-11-90 Mixer 42.0 64.0 40 11:00 
10 11-11-90 Mixer 45.0 65.0 44 1:00 

11 11-11-90 Trench 24+50 51.0 68.5 41 10:10 
12 11-11-90 Trench 24+50 50.0 67.0 46 12:30 
13 11-12-90 Mixer 42.0 65.0 40 9:45 
14 11-12-90 Mixer 48.0 67.0 45 11:50 
15 11-12-90 Trench 24+00 46.0 68.5 14.5 40 10:00 

16 11-12-90 Trench 23+50 52.0 71.0 14.0 43 11:00 
17 11-12-90 Pipe 24+80 45.0 68.0 38 9:15 
18 11-12-90 Pipe 24+00 43.0 67.0 43 11:30 
19 11-13-90 Mixer 42.0 65.0 40 7:15 
20 11-13-90 Mixer 41.0 64.5 43 9:45 

21 11-13-90 Mixer 43.0 64.0 45 11: 20 
22 11-13-90 Mixer 1" ~- /~ 44.0 64.5 46 2:30 
23 11-13-90 Pipe 23+80 41.0 63.0 41 8:35 
24 11-13-90 Pipe ,21+50 42.0 66.5 48 10:38 
25 11-13-90 Pipe 21+50 42.0 67.5 46 11:15 

I • ; ~ ~. 

3.3 - 1 
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Test 
Number 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

• 

Table No. 3.3 

Quality Assurance Tests in Field on Bentonite-water Slurry 
Zion Waste Management Facility 

Date Location Station 

11-13-90 Trench 22+00· 
11-13-90 Trench 21+00 
11-13-90 Trench 20+00 
11-14-90 Mixer ,· .. 
11-14-90 Mixer 

11-14-90 Mixer 
11-14-90 Pipe 19+80 
11-14-90 Pipe 19+80 
11-·14-90 Pipe 19+80 
11-:14-90 Trench 20+00 

11-14-90 Trench 19+00 
11-14-90 Trench 18+00 
11-15-90 Mixer 
11-·15-90 Mixer 
11-15-90 Mixer 

11-16-90 Mixer 
11-16-90 Mixer 
11-16-90 Mixer 
11-17-90 Mixer 
11-17-90 Mixer 

Viscosity 
(sec.) 

46.0 
44.0 
43.0 
42.0 
41.0 

40.0 
44.0 
41.0 
44.0 
43.0 

43.0 
46 .. 0 
42.0 
43.0 
43.0 

43.0 
40.0 
42.0 
43.0 
41.0 

3.3. 

Density 
(lbs./ft3) 

67.0 
68.5 
72.0 
66.5 
63.5 

66.0 
68.0 
63.5 
66.5 
67.0 

71.0 
67.5 
64.5 
65.5 
66.0 

65.5 
64.5 
65.5 
66.0 
65.0 

Filtrate 
(ml) 

. 14. 5 
15. 0 • 
15.0 

15.0 

15.0 
15.0 

Temp. 
(F) 

43 
50 
54 
41 
50 

52 
42 
45 
49 
44 

53 
63 
43 
53 
58 

45 
50 
50 
47 
42 

Time of 
Sample 

9:00 
12:30 

3:00 
11:00 

1:15 

2:15 
9:13 

12:40 
1:30 

10:30 

11:45 
1:00 
7:15 
9:15 
2:00 

8:45 
12:30 

2:00 
10:15 
8:00 

• 
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TABLE No. 3.4 

Quality Assurance In-Field Testing of Trench Backfill 
Zion waste Management Facility 

Date Location sliimp Density- Temp. <#200 Station Station Sample 
(in.) (lbs./ft3) (F) (percent) Daylight · Toe No. 

11-10-90 25+00 4.0 114w0 50 71.9 

11-11-90 25+00 4.0 110.0 44 53.1 WH-BF-01 

11-11-90 25+25 24+70 

11-12-90 24+00 5.0 122. 0 48 50.0 WH-BF-02 

11-12-90 24+70 23+30 

11-13-90 23+00 6.0 114.5 51 46.9 WH-BF-03 

11-13-90 22+40 21+101 

11-13-90 .21+75 20+30, 

11-13-90 22+00 WH-BF-04 

11-14-90 21+00 5.5 121.5 57 46.1 WH-BF-05 

11-14-90 20+00 5.0 123.0 58 WH-BF-06 

11-14-90 21+00 19+00 

11-14-90 20+00 17+40 

3.4 - 1 
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Date 

11-15-90 
1 

,I 

:I 11-15-90 
I 

'J 
' /j 

'I ,: 
,1 

l 
~~ 

11-15-90 

11-16-90 

11-16-90 

11-16-90 

11-17-90 

• 

TABLE No. 3.4 

Quality Assurance In-Field Testing of Trench Backfill 
Zion Waste Management Facility 

Location Slump Density Temp. <#200 Station station sample 
(in.) (lbs./ft3) (F) (percent) Daylight Toe No. 

19+00 5.5 . 121.5 53 47.4 WH-BF-07 

19+50 16+30 

17+75 15+40 

18+00 4.0 117.0 43 WH-BF-08 

17+00 6.0 120.5 43 WH-BF-09 

16+00 6.0 123.3 48 WH-BF-10 

15+00 6.0 120.0 50 WH-BF-11 

3 •• 2 • 
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Tal:,le 3.5 

Laboratory Test Results 
for 

Key-Xn Material 
Zion Waste· Management Facility 

Date station Sample Elevation LL PL PI P-200 Classificiatlon 
No. 

11-10-90 25+00 WH~KEY-01 716.3 LEAN CLAY (CL) dark gray, 
w/little sand and gravel. 

11-11-90 24+00 WH-KEY-02 715.0 LEAN CLAY (CL) dark gray, 
w/little sand and gravel. 

11-11-90 23+00 WH-KEY-03 713.2 28.3 14.5 13.8 84.6 LEAN CLAY (CL) dark gray, 
w/little sand and gravel. 

11-13-90 22+00 WH-KEY-04 716.6 LEAN CLAY (CL) dark gray, 
w/little sand and gravel. 

11-13-90 21+00 WH-KEY-05 716.3 28.1 14.3 13.8 84.1 LEAN CLAY (CL) dark gray, 
w/little sand and gravel. 

11-13-90 20+00 WH-KEY-06 713.3 LEAN CLAY (CL/CL-ML) dark 
gray w/ trace of sand. 

3.5 - 1 
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Table 3.5 

Laboratory Test Results 
for 

Key-In Material 
Zion Waste Management Facility 

Date Station Sample Elevation LL PL PI P-200 Classification 
No. 

11-14-90 19+00 WH-KEY-07 714.6 LEAN CLAY (CL/CL-ML) dark 
gray w/ trace of sand. 

,, 11-14-90 18+35; WH-KEY-7A 709.5 22.9 12.8 10.1 76.0 LEAN CLAY (CL/CL-ML) dark 
gray w/ trace of sand. 

11-14-90 18+001 WH-KEY-08 712.0 23.4 13.8 9.6 76.6 LEAN CLAY (CL/CL-ML) dark 
gray w/ trace of sand. 

11-14-90 17+oo, WH-KEY-09 715.9 LEAN CLAY ( CL/CL-ML) dark 
gray w/ trace of sand. 

11-15-90 16+00 WH-KEY-10 716.0 LEAN CLAY (CL/CL-ML) dark 
gray w/ trace of sand. 

11-15-90 15+00 WH-KEY-11 715.3 22.1 12.9 9.2 75.9 LEAN CLAY (CL/CL-ML) dark 
gray w/ trace of sand. 

11-16-90 14+00 WH-KEY-12 715.4 26.0 14.1 11.9 81.6 LEAN CLAY (CL) dark gray, 
w/ trace sand and gravel . 

• 3 •• 2 • 
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Date 

11-10-90 

11-12-90 

11-13-90 

11-13-90 

11-14-90 

11-14-90 

11-15-90 

11-16-90 

11-16-90 

11-16-90 

11-17-90 

Sample 
No. 

WH-BF-01 

WH-BF-02 

WH-BF-03 

WH-BF-04 

WH-BF-05 

WH-BF-06 

WH-BF-07 

WH-BF-08 

WH:...BF-09 

WH-BF-10 

WH-BF-11 

·• 
'l'ABLB 3.6 

Summary of Laboratory Soil Testing 
for 

Backfill Material 
Zion waste Management Facility 

Station P-200 LL PL 

25+00 80.2 34.4 15.3 

24+00 79.1 31.4 14.6 

23+00 76.7 31.6 15.0 

22+00 73.8 30.9 15.1 

21+00 77.3 34.8 15.3 

20+00 74.2 32.6 14.8 

19+00 75.2 33.9 15.0 

18+00 75.3 32.7 15.6 

17+00 74.3 34.2 14.7 

16+00 75.6 34.4 16.4 

15+00 72.2 44.6 ,15.1 

3.6 - 1 

PI 

19.1 

16.8 

16.6 

15.8 

19.5 

17.8 

18.9 

17.1 

19.5 

18.0 

29.5 

CLAY 
content 

44.5 

42.5 

39.5 

38.5 

41.5 

38.5 

39.0 

38.5 

40.0 

40.S 

39.5 

• 
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DATE 

11-13-90 

11-14-90 

11-16-90 

• 

Table 3.7 

summary of Laboratory Soil Permeability 
for 

Backfill Material 
Zion Waste Management Facility 

SAMPLE 
No. 

STATION MOISTURE DRY PERMEABILITY 
CONTENT DENSITY (cm/sec) 

-8 
WH-BF-03 23+00 26.4 102.7 1.9 X 10 

-8 
WH-BF-05 21+00 30.4 92.9 2.2 X 10 

-8 
WH-BF-09 17+00 29.7 92.2 3.1 X 10 

•. 7 - 1 • 
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Appendix A 

Design. Mix by 

Ground Improvement Techniques 

(GIT) 

.................... , ... --·-·---............... _ ..................... . 

• 

• 

• 
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• ~ g[~ improvement techniques, inc. 

·• 

• 

P.O. BOX 17340 
300 PENN CENTER BLVD. 

SUITE308 
PITTSBURGH, PA 15235 

412-825-0400 
1-800-448-1500 

FAX# 412-825-0404 

Mr. Timothy J. Ambrosius 
McDonald-Maas Associates 
1410 Main Street 
Suite 201 
P.O. Box 11507 

SOUTHEAST OFFICE 
3285 BOGGY CREEK ROAD 

KISSIMMEE, FL 34744 
407-348-1334 

1-800-873-4484 
FAX# 407-348-1335 

November 1, 1990 

Green Bay, WI 54307-1507 

RE: BFI 
Zion, IL 
Mix Design - Slurry Trench Cut-Off Wall 

Tim: 

Per our preconstruction meeting of 
referenced project, we have attached 
certification for the bentonite. We 
November 6, 1990 and have bento~ite 
Tuesday. 

-~/L/. 
Thomas H. ~T 
Regional Manager 

THK/jaw 

Enclosure 

October 9, 
the mix 

will be on 
scheduled 

WESTERN OFFICE 
P.O. BOX56 

WOODLAND, WA 9B674 
206-225-6588 

FAX # 206-225-8007 

1990 for the 
design· and 

site Monday, 
for delivery 
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GROUND IMPROVEMENT TECHNIQUES, INC. 
SLURRY WALL - ZION ILLINOIS 

DESIGN & PROCEDURES 

GENERAL 

GIT will construct a soil bentonite slurry wall at the BFI 
Zion, Illinois site from station 13+86 to station 25+05. William 
Coneybeer will be the Project Superintendent and Slurry 
Specialist for the project. He will be on site during the 
duration of the project. Thomas Kaniecki will be the Project 
Manager for the project and can be contacted at the Pittsburgh 
GIT office. GIT will be constructing a three (3) foot wide cut­
off wall to the design depth with a final permeability of l x 
10-7 cm/sec. It is GIT's intent to start excavation at station 
25+05 proceeding toward station 13+86 and tie in to the existing 
trench at that point. 

BENTONITE - WATER SLURRY 

• 

GIT will provide and operate all equipment and supply •• 
materials necessary for mixing, handling, pumping, and 
recirculating the bentonite slurry. 

Bentonite used in preparing the slurry will be supplied by 
Federal Bentonite. The bentonite will be a pulverized high­
swelling natural Wyoming sodium· bentonite, meeting API 
specification 13A, "Oil-Well Drilling Fluid Materials". The 
bentonite prior to use will be adequately protected from moisture 
and contaminants. 

Water used for the mixing of the bentonite-water slurry will 
be from the on-site holding pond near the trench. GIT will use a 
circulating supply system to avoid waste. 

The stabilizing bentonite-water slurry will be mixed in a 
six (6) cubic yard colloidal mixer. The high shear action ~t the 
mixer will assure complete dispersion of the bentonite particles 
in the water. Mixing will continue until full hydration of the 
bentonite is accomplished prior to introduction into the trench. 
Bentonite content in the slurry will range between 4% and 6% 
depending primarily on the quality of the mixing water. 

Slurry introduced into the trench will have a minimum 
viscosity of forty (40) seconds, as measured with a standard 
marsh funnel, 

The bentonite-water slurry will have a filtrate loss of no 
more than 20cm3 during the.performance of a standard filter press 
test in accordance with API specification 13B (100 psi pressure 
for a 30 minute duration). 

The density of the bentonite-water slurry prior to • 
introduction into the trench will be no less than 63.5 pcf. 

• a a,._ 
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EXCAVATION 

The trench will be excavated vertically from the working 
surface through site fill materials and natural overburden soils 
and key a minimum of three (3) feet into underlying natural 
impervious strata, but the bottom of the cut-off wall will be a 
maximum elevation of 720 feet above mean sea level. The cut-off 
wall will be excavated in a continuous fashion with a 245 
caterpillar backhoe, 

The cut-off wall will be constructed to the elevations, 
lines, grades, and cross section as shown on the Final Design 
Drawings unless otherwise directed by the Company/Engineer. The 
cut-off wall will be a minimum of three (3) feet wide. The 
vertical alignment of the cut-off wall will not deviate more than 
three (3) percent of the full wall depth in any direction 
transverse to the horizontal wall alignment. Any deviation 
greater than this limit for the proposed alignment will require 
approval of the Engineer. 

The cut-off wall will extend from the working surface 
through the site fill materials, natural overburden soils, and 
spatially variant sands occurring around Elev. 720. The cut-off 
wall will key a minimum of three (3) feet into underlying natural 
impervious strata. GIT .will inform the Resident Geotechnical 
Engineer when the trench excavation reaches the bottom limit so 
that the Resident Geotechnical Engineer will be the judge as to 
the necessity for extending the trench below the elevations as 
shown on the Drawings. Bentonite-water slurry will be 
introduced into the trench at the beginning of the excavation, 
before a depth of six (6) feet is reached, and will be maintained 
at a level not more than two (2) feet below the top of the trench 
throughout the trenching operations. Unsuitable materials 
excavated will be disposed of by BFI. Excavated material will be 
examined. by the Geotechnical Engineer to assure suitability for 
backfill. 

BACKFILL 

The impervious backfill placed into the trench after 
excavation will consist of a mixture of select excavated soils 
and/or borrow materials from an approved borrow area and 
bentonite-water slurry. The excavated soils will be mixed and 
blended with new or recycled bentonite-water slurry. Blending 
will continue until the soil-bentonite backfill is homogenous and 
does not contain unmixed pockets of slurry or soil lumps . 



R 001437
••••••.•.••.. ··=--·.• ............. - .......... :.: .. :.:.- .... :•: . 

Backfill will be placed so that no pockets of slurry are 
present in the completed cut-off wall. Placement operations 
shall proceed in a fashion such that the surface of the trench 
will follow a reasonably smooth grade and will not have hollows 
which may trap pockets of slurry during subsequent backfilling. 

Placement of backfill will not be made until the trench or a 
portion therof has been inspected, approved and measured by the 
Resident Geotechnical Engineer. 

The initial backfill will be placed with a dozer in a lead­
in trench with slope no greater than 1-v on 2-h to a point of 
design depth. 

After initial backfill has been placed so that its surface 
rises above the slurry level, additional backfill will be placed 
at the top of the previously deposited backfill so that the 
backfill below the slurry surface will slowly slide forward down 
the backfill slope, displacing the slurry as it progresses. 

Backfilling operations will be carried out so that the toe 
of the backfill is not less than 25 feet or more than 100 feet 
from the toe of· the excavation to permit inspection and 
measurement. 

The backfill material, just prior to placement will have a 
consistency of wet concrete with a slump of four (4) to six (6} 
inches as determined by ASTM Cl43-78. 

No frozen backfill will be placed in the slurry trench . 
Select materials supplied by BFI for use in the backfill 

will have a minimum fines content of 20 percent and will be free 
of deleterious materials including topsoil, organics, trash, and 
debris, 

The backfill will have a minimum bentonite content of one 
percent by dry weight of soil. 

The mixed and blended backfill will have sufficient 
plasticity to_axlow rolling to a 1/8-inch thread in accordance 
with procedures outlined in ASTM D 424-59 . . 

• 

• 

• 
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Appendix B 

Qauality Assurance Manual 

for the 

Slurry Trench Cutoff Wall 

• 

• 

•• 
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QUALXTY" .ASSURANCE .MANUAL 
FOR THE 

c:x:>NST'RUCTXON OF~ SLURRY T.RENc:H 
CUTOP-P- WALL 

Z:CON, XLL.J:NO::CS 

OCTOBER 1990 

Prepared for: 

BR.OWNXNG P":ERR...CS XNDU'STR:CES OF 
XLLXNO:CS, XNC. 

ZION WASTE MANAGEMENT FACILITY 
42575 North Greenbay Road 

Zion, Illinois 60099 

Prepared by: 

MC. DONALD - MAAS ASSOCXATES 

1410 Main Street - Suite 201 
P,.O~BQ:K llS07 

Green Bay, Wisconsin 54307-1507 
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1.0 

1.1 

1.1.1 

Ill'l'RODUCTIOR 

Terms of Reference 

Purpose 

This manual is intended for the use of the .on-site quality 
assurance person for the continuation construction of the slurry 
trench cutoff wall at the Zion Waste Management Facility, Zion, 
Illinois. 

The site specific construction specifications were provided by 
Browning-Ferris Industries (BFI) under SECTION VII.- PROJECT 
REQUIREMENTS of the Contract·Documents titled DESIGN AND 
CONSTRUCTION OF SLURRY TRENCH CUTOFF WALL, ZION WASTE MANAGEMENT 
FACILITY, ZION, ILLINOIS. 

The slurry trench cutoff wall alignment is planned to cutoff the 
south and southeast sections of the codisposal unit. This manual 
is devoted to the quality assurance and quality control for the 
construction of the slurry trench cutoff wall. 

Quality Assurance refers to the means and actions employed by the 
Resident Geotechnical Engineer to assure the construction 
conforms with the project requirements and' specifications. This 
service is provided by a third party independent from both 
production and installation. 

Quality Control refers to the actions taken by the manufacturer 
and contractor to ensure that the materials and workmanship of 
the above project meet the intent of the plans and 
specifications. Quality control is provided by the manufacturer 
and contractor. 

1.1.2 

Company: 

Engineer: 

Definitions 

Browning-Ferris Industries of Illinois, Inc. 
1827 Walden Office Square Suit~ 107 
Schaumburg, Illinois 60173 

Mr. Michael W. Williams, BFI 
1827 Walden Office Square Suite 107 
Schaumburg, Illinois 60173 
Telephone: (708) 397-7760. 

Resident Geotecbnical: 

The on-site technical representative is responsible for 
quality assurance and testing in accordance-with the 

Page - 1 
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project requirements and specifications. These 
responsibilities include observing, evaluating, and 
documenting geotechnical conditions during the 
construction progress. 

Mr. Timothy Ambrosius 
MC DONALD - MAAS ASSOCIATES 
1410 Main St. Suite 201 
P.O. Box 11507 
Green Bay, WI 54307-1507 

Contractor: 

The organization which is furnishing the materials, 
equipment, design, and construction of the slurry 
trench cutoff wall. 

Ground Improvement Techniques, Inc. 
Corporate Headquarters 
300 Penn Center Blvd. Suite 308 
P.O. Box 17340 
Pittsburgh, PA 15235 

Cutoff Wall Superintendent: 

Contractor's employee or representative who will act as 
on-site representative of the contractor during the 
duration of the project. This person shall be_ 
knowledgeable in all aspects of this type of 
construction, and shall also have the ability to bind 
the contractor to any construction decision. 

Mr. Bill Coneybeer, G.I.T., Inc. 

Soil Bentonite Slurry Trench Cutoff: 

A soil bentonite slurry trench cutoff wall is a three 
(3) foot minimum width trench excavated in the existing 
overburden or fill material by the slurry method of 
excavation and backfilled with a specified material to 
form a barrier

7
with a permeability equal to or less 

than 1.0 x 10- cm/sec. 

Slurry Method of Excavation: 

The slurry method of excavation consists of excavating 
a vertical wall trench through the overburden while at 
the same time keeping the trench filled with bentonite­
w~ter slurry. The basic purpose of the bentonite-water 
slurry is to give support to the trench walls until the 
backfilling procedure occurs. 

Page - 2 
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Slurry: 

Bentonite: 

The slurry is a stable colloidal thixotropic suspension 
of powdered bentonite in water. 

Bentonite is a natural clay whose principal material 
constituent is sodium montmorillonite. It shall be a 
pulverized, premium grade natural sodium Wyoming 
bentonite and shall meet API Specification 13A. 

Surface Water: 

Surface water is used to denote all waters that enter 
the working area. This water can be produced from 
either natural or artificial sources. 

Groundwater: 

Groundwater denotes all water below the existing ground 
surface within the working area. 

Trench Water: 

Trench water refers to the water used to mix the 
powdered bentonite to form·the bentonite-water slurry. 
The water shall have a neutral•·ph. 

Working Surface: 

Backfill: 

The working surface is the surface on which the 
equipment shall .operate,to construct the slurry trench 
cutoff wall. The slope 'of this surface shall be such 
that it does not cause slurry in the open trench to be 
more than two (2) feet below the top of the trench at 
any one location for any period of time. 

Backfill is the blended mixture of dry bentonite, 
trench slurry and select backfill materials which are 
either excavated from the trench or supplied from a 
designated borrow site. 

Select Materials: 

Select materials are any materials which can be 
excavated from the excavation trench or supplied from a 
nearby borrow site and which are suitable for use as a 
component of the backfill material . 

Page - 3 
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Capping: 

Cleanup: 

Capping is a protective layer of soil installed over 
the top of the completed slurry trench cutoff wall. 
The purpose of the cap is to prevent desiccation 
erosion, and to provide an adequate foundation for 
construction equipment traffic. 

Cleanup refers to the activities of the contractor upon 
completion of the slurry trench cutoff wall. This 
refers to the removal and disposal of the water trench 
slurry, equipment removal, and general site aesthetics . 

Page - 4 
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2.0 DOCUMENTATION 

2.1 Introduction 

This section is divided into several subsections which describe 
various items which are required for completing the construction 
observation of the slurry trench cutoff wall. 

2.2 Surveying 

The Company (BFI) will provide the benchmark elevations in order 
to set both line and grade for the slurry trench cutoff wall. 
The offset line will be 20 feet from the centerline of the slurry 
trench cutoff wall. The construction working pad will be 
constructed prior to any type of excavation. The pad will have a 
station and an elevation placed every ten (10) feet along the 
centerline. The elevation of the top of the construction pad 
wil~ be recorded.in the quality assurance person's field book. 

2.3 

2.3.1 

a. 

b. 

Trench Excavation 

Requirements 

The slurry trench cutoff wall shall be a minimum of 
three feet in width . 

The trench shall be excavated-vertically from the 
working pad surface through the overburden materials 
and keyed into the predetermined low permeable soil 
strata. 

c. The slurry wall shall be keyed a minimum of three feet 
into the predetermined low permeable soil strata below 
the overburden soils at the site. The bottom of the 
slurry trench cutoff wall shall be at a maximum 
elevation of 717 feet above mean sea level. 

d. The cutoff wall shall be excavated in a continuous 
fashion using either a backhoe or other similar 
equipment capable of reaching the required depth. 

e. The vertical alignment of the cutoff wall shall not 
deviate more than three (3) percent from plumb for the 
full depth of the wall. 

f. Center to center horizontal distance ?etween all 
monitoring wells and the slurry .trench cutoff wall will 
be at least ten (10) feet. 

g. Bentonite-water slurry shall be introduced into the 
trench at the beginning of the excavation, before the 
trench depth reaches six (6) feet. The bento~ite-water 
slurry level will be maintained-~ an _elevation which 

Page - 5 
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2.3.2 

is within two (2) feet of the top of the working pad at 
all times. 

h. Placement of the backfill shall be made only after the 
resident geotechnical engineer inspects and measures 
the trench depth. 

i. A trench excavation profile shall be taken every 100 
feet to determine the different strata of soils 
encountered. This distance will be less if the 
material type varies from the previous profile 
measurement. 

j. The resident geotechnical engineer shall inspect the 
excavated materials being removed from the top and 
bottom of the key and obtain a sample for every 100 
feet of trench length. 

k. The bottom of the excavation shall be measured every 
ten (10) feet and recorded in the resident engineer's 
field book. The use of a weighted cloth tape shall be 
used to measure from the bottom of the key to the top 
of the construction work pad. 

a. 

Trench Inspections 

Inspect the vertical alignment of the backhoe boom as 
often as necessary, but always after the backhoe has 
been moved to a new position (maximum permissible 
deviation is three percent). 

b. Monitor the continuity of the trench by measuring the 
trench bottom every ten (10) feet with a weighted cloth 
tape. 

c. Measure the trench profile every 100 feet and more 
frequently if the material changes from the previous 
measurements. 

d. Visually classify the soil cuttings from the trench 
bottom to provide a visual assurance that the trench 
bottom is indeed the layer. into which the wall is to be 
keyed. Collect a five (S) pound bag sample for storage 
from each 100 feet of trench. 

e. Measure the slurry trench cutoff wall width every 100 
feet to ensure a minimum width of three (3) feet. 

f. Record the bottom of the key elevation every ten (10) 
feet and record in the resident engineer's field book . 

Paae - 6 
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2.4 

2.4.1 

2.4.2 

a. 

b. 

c. 

g. 

e. 

f. 

g. 

h. 

a. 

b. 

• • • .............. i"' , ................ - ... ~ ... 

Bentonite-Water Slurry 

Requirements 

Bentonite powder shall be mixed with water in a 
colloidal mixer or other high energy equipment that 
achieves complete dispersion. The slurry should be 
thoroughly hydrated before introduction into the cutoff 
trench. 

Bentonite shall be a pulverized premium grade natural 
sodium Wyoming bentonite and shall meet API 
specification 13A. 

The water source shall be from an on-site source 
supplied by the company (BFI). It must he approved by 
the resident geotechnical engineer. Water shall have a 
neutral ph. 

Additive agents may be used only upon approval of the 
on-site resident geotechnical engineer. 

The bentonite content of the bentonite-water slurry 
shall be a minimum four (4) percent by weight of water . 

Freshly mixed, hut not fully hydrated bentonite-water 
slurry shall have a viscosity of at least 40 seconds 

-~sing the Marsh Funnel. 

Slurry introduced into the trench excavation must have 
a minimum density of not less than 63.5 pcf. 

The bentonite-water slurry shall not lose more than 15 
cubic centimeters of fluid during the performance of 
the Standard Filter Press Test (pressure of 100 psi 
applied for 30 min. duration). 

Frequency and Locations 

Daily samples shall be obtaineq of the bentonite-water. 
Sampling from the mixer, the discharge pipe and the 
trench shall be required daily. 

Bentonite-water slurry contained in the trench shall be 
sampled daily. The sample location will be on even 100 
foot stations. The slurry will be sampled three times 
daily. During each sampling period, a sample will be 
obtained directly from the trench . 

• 

Paae - 7 
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2.5 

2.5.1 

a. 

b. 

c. 

d. 

e. 

f. 

g. 

h. 

i. 

j. 

k. 

l. 

Backfill Tests 

Requirements 

The backfill placed in the·trench after excavation may 
consist of a mixture of select excavated soils, borrow 
materials from the approved borrow site or a 
combination of the two. The excavated soils shall be 
mixed with either new or recycled bentonite-water 
slurry and dry bentonite. The mixture will be blended 
well to obtain a homogeneous backfill. 

No frozen backfill shall be placed in the trench. 

The backfill material just prior to placement shall 
have a consistency of wet concrete with a slump of four 
(4) to six (6) inches as determined per ASTM Cl43-79. 

The minimum fines content (P-200) shall be 50.0 
percent. 

Placement of the backfill shall be from the lead-in end 
of the trench and shall have a slope of 2:1 or less. 
Additional backfill maybe placed after the backfill 
·rises over the bentonite-water slurry. Under no 
circumstances will the backfill be allowed to be placed 
over the side of the excavated trench. 

Backfilling operati_ons shall be such that the toe of 
the backfill is not less than 25 feet and no more than 
100 feet from the toe of the excavation. 

The backfill shall have a coefficient of permeability 
of not more than 1.0 x 10-7 cm/sec. 

Backfill shall have a minimum bentonite content of one 
percent by dry weight of soil. 

·select materials used as backfill shall be free of 
topsoil, trash, and organic materials. The minimum 
fines contents shall be 50 percent. 

The blended backfill shall be tested to ensure that its 
total unit weight is at least 20 pounds per cubic foot 
{pcf) heavier than that of the bentonite-water slurry. 

The backfill should be sufficiently plastic to permit 
rolling to 1/8-inch thread. 

A backfill trench profile shall be monitored daily to 
determine the slope of the backfilling process. 

Paae - 8 
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2.5.2 

2.6 

..... ·.·.: ••• L. ......... ····-· 

Prequency and Locations of Pield Tests 

a. Slump Testing shall be performed at a minimum frequency 
of one per mixing batch or a minimum of one per day, 
which ever is greater. 

b. Density Testing shall be at a minimum of one per mixing 
batch or a minimum of one per day, which ever is 
greater. 

c. In-Field fines contents (P-200) shall be determined at 
a minimum of one per mixing batch or a minimum of one 
per day, which ever is greater. 

d. Eleven {11) backfill samples are required for Sieve 
Analysis and Atterberg Limits. A sample shall be 
obtained from every 100 lineal feet of trench. The on­
site engineer shall be responsible for obtaining the 
sample (a 10 pound bag sample is required). 

e. Three (3) Shelby tubes of the completed backfill shall 
be obtained for permeability testing. The on-site 
resident geotechnical engineer will determine the 
locations . 

Construction Photographs 

The Resident geotechnical engineer shall take photographs of all 
phases of construction. Each photo shall be properly labeled and 
shall include the following information on each photograph: 

a. 
b. 
c.-
d. 
e. 
f. 

2.7 

Project Name 
Photo Date 
Subject Identification 
Photo Number 
Direction of View 
Orientation 

Daily Reports 

The resident engineer shall complete a daily inspection report on 
the enclosed form which outlines all the activities for that 
particular day. A copy of this report shall be provided to BFI's 
on-site representative at the end of each day. A copy of the 
form to be used for the daily reports is provided in Appendix 
"A". 

2.8 Pinal Report 

A final report documenting record construction conditions shall 
be submitted upon completion of the work. This report will be 
prepared by the Resident Geotechnical Engineer and contain daily 
reports, all raw test data, and record construction drawings. 

Page - 9 
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DAILY REPORT FORM 
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Cllent Name._· ___________ _ 

•oDonald-•••• !Project Name:. _____ __,. ____ _ 

Date: ____________________ _ 

RESIDENT INSPECTION REPORT 

Projed location: ____________ _ 

Owner: _______________ _ 

Contrador: ______________ _ 

Superintendent: ____________ _ 

foreman: ______________ _ 

Report No.: ___ _ 
Contrad: ____________ _ 

Weather: ____________ _ 

Temperature:----------­

□ Rain 

C Snow 
I Field Book Reference:. _______ _ 

Work Completed: _____________________________ _ 

) 

Delays·-----------------------------------

Comments: 

Required Testing Performecl by lnspe~or or ·others: __________________ _ 

Visitors: 

Si2na1ure: __ 
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Appendix C 

Drawings 

Drawing No. 1- Cutoff Wall Location 

Drawing No. 2 - Cutoff Wall Profile 



R 001454

•· 

• 

740-

730-

720-

710-

720-

710-

t -=---------------11-0_P_O_F_CO_N __ S~-· ~U-CT-1-0N_P~-D-~----=:::· ~-------- -----~----------------------,.. ____________ :_ __ _ 

~ ..... ~ 
-740 

I 

ro,o,o..,<CUOUY 7 

lt==-.-~---=-~11---.-~-717~=

1
=-=::::;:::====-=--------=-==------717 _______ 

: """""0,""' ~ ,,.,. .,;,...,.. 

I 
:g 
+ 
II) 
C\I 

I 
8 
+ 
~ 

I 
? 
(') 
C\I 

I 
8 
+ 
C\I 
C\I 

I 
8 
+ ... 
C\I 

I 
8 
+ 

~ 

-730 

-720 

'· -710 

-720 

---------------717~. ---------------717---------------717---------------717---::::-------------~--... 717 . 

'\. ~ ~---~ . ~ 
------~ . • • ~BOTTOMOFKEY 

I 
8 
ct -

J 
8 
+ 
~ 

IEPA- DIVISION OF RECORD!' MAN/\GEME"\\I l 
REL F.ASAEl'-tg 

+ 
I'-... 

JUN 2 7 2025 

REVIEWER~ MCD 

I 
,0 
0 
+ 

~ 

I 
8 
ib ... 

I 
II) 
N 
+ 
~ 

-710 

SLURRY CUTOFF WALL CROSS SECTION A-A' 

SCALI!: AS SHOWN I APPAOVl!DBY: 

DATK:DEC.17, 1990 I 
I DAAWN DY TJA 

I AEVIHD 

BFI ZION WASTE MANAGEMENT FACILITY 

MC DONALD - MAAS ASSOCIATES 
GREEN B/Jl<f WISCONSIN 

---· ------------ -·- ................ ---
I 

{ 



R 001455~ 8,000 r 9.ooo r, 10,000 r 11.000 

-+-

.. L 
I 

Y. 75ts.f; -

----- -- -- ---

N 14.000 

N IJ,000 

N 12.ono 

.LEGEf!IQ 

-750- EXISTING GROUND CONTOURS 

w 739.9 EXISTING SPOT ELEVATIONS.--. - -· 

.<:;:?> DEPRESSIONS 

..... 

--
0 

NOTES:_ 

TREES OR BRUSH 

GROUNDWAlER MONl10RING WELL 
LOCATION AND NUMBER 

UNPAVED ROADS 

PAVEDROAD!I 

BUILDINGS 

FENCE 

POWER POLE 

EXISTING SWRRY CUl0FF WALL 

SLURRY CU1t1FF WALL 

I, SITE LOCATION: 1liE NORlKWEST 1/4 OF 
SECTION 7. T4BN, R12E. LAKE COUNTY. IWNDIS. 

2. TOPOGRAPHIC BASE MAP PREPARED FROM AERIAL 
SURVEY BY AEROMEmlC ENGINEERING. INC. 
SHEBOYGAN, WISCONSIN. 
DAlE OF PHOlOGRAPHY: JANUARY 18. 1990.· 

3. ELEVATIONS BASED ON MEAN SEA LEVEL DAI\IM. 
ODNTOUR IN1ERVAL IS FIVE FEET. 

► 
a, 

is 
;: 
a. 
ii 

~ 
0 

1/) 
w 
a:: 
I­
I/) 
:::i 
0 z 
1/) 

a:: 
a:: 
w 

/ u. 
I . ~ 

DI 
·o ! 0 .. ;! 

C 
;? 

·- !l! 
-•-·---·-- __ ,. __ -•. ---~--:•-------

N 11,000 

N 10,000 

4. ODNSTRUCTIDN STATIONING DEIE!'™INED BY BFI. 

5. VERTICAL ODNTROL: 10P OF SllUNLESS STEEL 
IN MDNIORING WELL NO. G 133. 

&. EXISTING CONDITION MAP SUPPLIED BY BF1. 

u & 

I g 
Cl 
0 

! 
! • I 

; 
z 
0 
D 
Cl ! • . ij 

! 

' . ~ 
• I 

Cll'HtND.._. 

• 

• 
j ~ 

D 

-- t-

~ 
i 

! 
z 
in z 

~ 
~ 
3 

i s z m- UJ 
q UJ a: 
II,. Cl • 



R 001456

•· ) 

Appendix D 

Photo Documentation 

• 

• 



R 001457

• 

• 

• 

PHOTO 
NUMBER 

1 

2 

3 

4 

5 

6 

7 

8 

9 

PHOTOGRAPH LISTING 

PHOTOGRAPH DESCRIPTION 

Mixing plant of dry bentonite with on site water. 
The pump in the fore ground.is used to pump the 
mixed bentonite-water slurry to the excavated 
trench. 

A forklift was used to haul pallet~ of bentonite 
from the stockpile to the mixer. Each pallet 
cont~ined 40 bags with each bag containing ioo 
pounds of Wyoming bentonite. 

The construction pad was constructed of compacted 
clay placed by BFI. The pad was constructed very 
close to level until station 1a+oo where it had a 
1% slope to the west. 

The construction of the slurry trench cutoff wall' 
was with a Cat 245 Backhoe. The backhoe was placed 
on top of the construction pad following.centerline 
construction stakes. 

The backhoe excavated the trench from the 
construction pad to a minimum elevation of 717.0 
provided that the key in material was adequate. 

Backhoe at station 15+00 moving west. Backhoe is 
sitting on the construction pad excavating to 
elevation 717.o. 

Excavated slurry trench containing a mixture of 
water and 4% bentonite prior to being filled with 
backfill material. Photo taken at station 20+00 
viewing to the west. 

Slurry from the mixer is being pumped into the 
trench. A 411 diameter HOPE pipe is emitting a 
bentonite-water slurry containing 4% by weight. 

Trench slurry level was kept to a minimum depth of 
at least 2 feet below the top of the construction 
pad to ensure that a cave-in would not occur. This 
photo is taken at station 19+00 with a view toward 
the west . 
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PHOTO 
NUMBER 

10 

11 

12 

13 

14 

15 

16 

...... : · .. -~ .... ··: . .. · •·..: . ... : .. .,.: .... : .. 

PHOTOGRAPH LISTING 
(continued) 

PHOTOGRAPH DESCRIPTION 

The trench slurry is tested during the day for 
viscosity and density. The slu~ry is tested at the 
mixer, the end of the slurry pipe, and from the 
trench. • 

Dry bentonite was added to the backfill material 
prior to working of the backfill. A 973 Cat 
crawler was used to place the dry bentonite. The 
dry bentonite was placed at a rate of 1% by dry 
weight of soil. This computed to be 2 pallets for 
every 100 feet of trench. 

The backfill required added moisture in order to 
achieve slump consistency of 4 11 -6 11 • The moisture 
came from two sources, either the trench itself or 
it was freshly mixed and pumped.to the backfili 
mixing area. 

A D~5 and D-8 caterpillar dozers.were used to mix 
the backfill material as to achieve a consistency 
of wet concrete. 

The backfill material was permitted to enter the 
trench only after complete mixing. The backfill 
was pushed in from the lead-in trench and was 
allowed to settle out. 

Testing of the backfill was also conducted prior to 
placement into the trench. This photo shows a 
slump cone test being conducted. 

The slurry trench had a radius of approximately 57 
feet from the utility pole at the storage tank 
(near Gate 1). This- is where the new slurry trench 
cutoff wall tied into the existing cutoff wall. 

• 

•• 

• 
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•aoonald - •••• 
pienl Name: /il'JeHAJ~W4 ~ G~~ /4,0t!,1$rAe.1E~ 

~roJect Name:~~ ::7&i,k# &z?~r 
~ . . ____ :...:.:::. ____ ·-· .. ·-------------·--
.b~te: ((J«ro&c/l- 7;, 1?2() 

RESIDENT INSPECTION REPORT 

Report No.:---✓--__ 

Contrad:----~:------::-----

Weather: At"'!/ µ~7»/M,v"',V'. · 
Temperature:--~----~--:S=-------

. '-" Rain 
C Sriow 

; Field Book Reference:68 • / ,19/ ... _; 

-z;;,., ~4 ,~ # ~61 e.& ,$> 
7
#~v,t~,s· 4-ri-J'✓4d ~ &y~A To 

.. #(#i,t s¼<-* -z-#,,_,T ,4;zz- • t!cu~() ~ Z-«/4".i~ 44;-s/4:e t"ffk'/,0 

Tmtr tr 41J?~M d'A'E~ r## ..... f'A#F <M4R,e«4;0%,). C,,;s ~~en .. ~,'"1 
• t S • 73> .sr,;p~,r 4d ~ -AA~Z: #!V4 (2$ f:e,f> ,5.r;fl2a..J) · 

-WL:tf .C:,M-r: S"'Lu:My ~J5 MA.I .-.&tr ~Z:ee~ AS M 

~ . 
/J4'£ 4?«ve2 tfrvR rd€ (%,,uspeeuna;,J ,MA deq4~r,4x,, 

«eqtlirall lesti111 P1.,fo:med it, l11spetlUr 01 Otherr.: ~ t:v~ THE' d/l'iff A.,,c,14 • 
2f;+of -+ tf/t7S .-u4-f v&A-e& «14~.c; &,II!)· ·114«6 9lll 

Vi1dtors: 
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McDonald-•••• 
pient Nama~.1AJ&-HAAM ·/4+nr4<41 

~ect-~-'f<"3/~(~~ • 
. pate: .d/alM4fff!: 2/ tf'f o 

RESIDENT INSPECTION REPORT 

ProJed location: d/)Jkfq(! ,d,etz,a ~41:'~ 
Owner&Lv..GAJ& -~ /4,t'JffRT#4f, /4. > 

Contrador: 6- L • Z:: 
lt7Ts A,uf-" tt;, P/1 

Superintendent: p,µ d&t.191'Btt12 

Report No.: r:2-
Contrad: ____________ _ 

Weather: &✓/NIV& - dJ.tJ 
Temperature: /4w ✓o~ 
~ Rain 

□ Snow 
foreman: _____________ _ i Field Book Reference~@/ AfU ~ -. , 

41r6 4y /p:ooAH A~a n?.cr ~,,,,,...,,-; tftLL &,~de- C4j:!t) ~ 4 
'A- n: A!u,A~ 

Comments: 

j?doc-?61.LJ ; p;/V 250,Rpe,B - 0 ,e ,Zl,aN6,e - ff~L azspau.Lp~ 
/czl4u~&A-l(i' .,,,,,~r ,4,sJ;,d'~ ,t:,,,,f'e d?r <'!'15 

Visitors: 

-------····-· ~ionaturP! 
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RESIDENT INSPECTION REPORT 

Projed location:;../111,~~.:-;,--'-&,;..:.;.;,::i:;~~::;:.:=..;~ 

Owner:.~:.i.:===;;;;...........:=~~==-~~"""""'~ 

Contrador: G I C 

&.5,8~;-R&d,, P/,/ 
Superintendent: All a,v~A;'.! 
·foreman: _____________ _ 

Report No.: -2 

Contrad:------.-----........ --

Weather:~,.,nv - ~L' 
Temperature: Zw ~,/4., 
D Rain 

D Snow 

!Field Book Reference: 9 L &)A-'IL r 
>~ 

JU,e,/11~ f!JI J~dT; ,Z:d:A!:€4 ,4 64:!,$ ,A-;tf..J.LJ e('9-rH /tl~1°j:' /i!kJ' 

•• «<?"~qs,,-;x • ,/?J r//E /k,A» v&cr- "?le tf&va tP,c ~ .tkt(sz;,Al'6 
...Slu44!f flf,uc.4 (2.uT~~,c P#-~ w"1.$ ~~TcA. 

c;esu111ents: 

Required Testing Performed by Inspector or Others=------------------· 

Visitors: 

Shmature: 
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bnent Name~ J3ee,t,qAJ/AI~ • #iff"ieu. /41/Jus,t?e~A .$ 

hoJect r~;,43/~&-~ • •aoonald - •••• _ 

. bate:,,J '1Jm!SA£ S, Jf2o . 

RESIDENT INSPECTION REPORT 

~ ,- f .:/I // ✓ • Report No.: 

Projed Location! /AhaML41f'#A-L,4c,e. ktJ~~ A Contrad:--=--·----------

0:,,ner&w,v,,v& - ~.s /4✓~..6'~, /u. Weather: 41,,,1)(- ~ C, 

Contrador: ~ /. Z: Temperature: .&'a~ ,tl/'df!) ~ 
3,8~.iu,Rd,G, .t9f O Rain 

Superintendent: 3~L.. &~;444« · C Snow 

foreman:._______________ /Field Book Reference: .l"F! / ,IP~~-~ 

Work Completed: twv.1~4 $7Ae~,,r,•'6 z:He A/-.:S ~~ ff.oA4 s:,-,,.rb,.J 
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•ooonald - •••• . 

RESIDENT INSPECTION REPORT 

Report No.: 

Project location:.Mlt.~~;.;.;,c;-'-,;,~~~~~~.e::a:.. Conlract:--------------
Wealher: ~;, -~.i,w -~e4 Owner: rR~/&J✓N ~ µ_e,e,1-5 

Temperature: ~e<J ~~ 
D Rain 

Contractor: 6. /: Z:: 
/?7J3A~tff&.d, l9f' 

JB-Snow . 

1Fleld Book Reference: /& ~ 6 -z 
Superintendent: A~ t. cJ.&cyAL!.ite 
forem-.n: _____________ _ 

Work Completed: NI t?7ot,1e4 A (1Ar'73 <{R.Atu~e,e ttt!oA~G;f! AM-..:> • 

&m,1-~ ~ 300 U (?£~ U ff.c #'AST J/4(;' tD~ . Z7re fi)~,/.?PJl!G'.(J 

......!Lu<7 <Zur-o,P,c /..c:W«.. TH~ j)rll!J AU 77h·~ ,A,epA &~ff 
0

k$9~,e""dv 
.6;1,1e,,,µ44 A d.,~z- &~ t'1) KA?o,: C!-ur fi 41:v.e z:#c ✓-=kJ. • • 

?#veL. EL?on ~~) V 9'5-ro&- 'sSc..-91?'0 ...-vs ~/VI() d4fto d 
~&A-(J 1;.; 7R£,vc.. It A@d-, ·Z#e:y /??t!lo&~ Z:-#'te e=«4:ss; ~//#L_ 

£As r a~ pa 4<, ,a-:t,r &.f-r-sGr L.;A-'c, ,77fis ~.dt!,,. c!,Q,ur,,.✓.,i.ls 

~ a 1,hc.d a.N,U,, k l..l.S~.6 Ae zi(TM ~4::. ,// Ai?@u/ABd<J. 

2/fe: 7e-'t."! Q}/~/,.(.-~.,S ~,<..1e:,,c,e:. .77.,te e?;v✓-/~ ~- . 

/}e'r~$T ~£ 2(7-o /~ pt.l#K.-d ~~ ~ ~PP& /3~- A~uAQ 

~:z;&;g; l'N~ /4leS7 tf,(J~ A?dJ( ~ ~.+K> 7/t!J,O 

~ / r /s /?Nlu,iA.h!z ~"";;;; ~.,A./Af,., dV4,4/" ~..,u;.5 .e:,~/ 

\ , 
Coromena,.•7.:l,1",;&. .,,,,,,P'o./Z.., A-d affl'l'Je',t/T5 e 3'~::,-; 

G-ITi,s Sl:fflN& v& &f,H1/2A;o4!,S ~ ,/dum,.45 ~ ff /,,cJ;// J,tue· 
,t6'd4 Ml ~Ml§li /6ff?.G41~/4U/A-£ V.;t,~,l)e>s~.a aJr"f0 

hqrri,ad 'Je&ling Pufe,111e4 l.y lnspcctu, or 81het1:_· __________________ _ 

A?Ms.u~ ,:,k:r P11()rH t9/C· r#e ~ 24s-' ~r 

Visitors: 
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RESIDENT INSPECTION REPORT 

Report No.:_~---
Contract:-iiiiiiiiiiioi_.._ ___________ _ 

Weather: ..5t, '"'t! - .i,e ,sl~ d,/4;.; 0 
~ I I 

Temperature: HI,#/ ¢0-.s 

Superintendent: &// &,.4.e, 
foreman: _____________ _ 

C Rain 

0 Snow 

iFleld Book Reference~/ Dl1&e 7- /;;, 
: • ~ 

Work Completed:_,_#4&..~-¼!:=..;"='U __ e.✓-l.....=,_,,:,.,_,:v......__ __ ....S~/7"4..,."'5 _ _.4-y~;r;.-,2t&,,.-: =.3c---...r.&.....:.iaf.::...~=-----~--M~d:.£.r __ z-.-:.tf:-'1!!=----..~Z¥ ....... ------
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/ - &t~1N6e /,£A;1;1C t7µ.,-pq Ne11- //. /6+a Iii/ 4<141 ~taah;u/4d-
'j _ ~ ,., /JuA14$. 7JI T&I"" O?dl11-7 al~//. . £ A.It,~~.&) i¢4 

~REqitht~d•s htliFlllld b; lnspellul bi UHlers: • /~ 'j$·4 r;/4 • 

t:CT rif-6 .....,,/"""¼;, dr &M_ -.r&.c. .. ~. • • • .~ 

Visitors: 
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- /6"S;nA,q d>r hnc / r/ 
/ . ~ ✓~,e,?y -

3· ~-<:r /U,e. e£7 . a/ -/?'/4,~r-e. 

- /J ... -if// Z/2.(.t,,,,J,,;, _ 
,1/eu·/y - 5"~"#J~ "~"s,7/ • -p',;te,d i - •\ 

l'-~Pr.f' ' .' 

~ r-- J:,..._;/ ;t/ /CC :,.t;,.-~,, 

~- 4- /4 /Y/6✓.1/ &~ #)/!/ 

4-'.L/ /"1o ·7.L.J fo:-e/. 

3 ~~.y /<~ ✓✓ c.-r ~pc a,urA.#' 
,, II 

,, 

3 ~~.. r,t, /4, k,~ . ;;:;;;~e/ ,, " ,, 

• 

••••• 

Srre 

Au. L~e.s. AQ.a 4 11 1> HC)PE- ·/#Et.~.ao ToE>rtr&l-ei<.. Q-J/ dr 11~~,-e 
1!>1..~ l,~s A-e..e mA-;~s t.YfTh 1?~ t..,",.le~ /34,,;.i .. 

c, ....... 1a.~,.,;,. ,t,,.,..,. -,,.... ~c"c-17 ,,~ k /$y .., s-e,e,.-'$ .t 
t/Jt.US. 

RJ 
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. . ..... -..... ~ .................... ·.: .. :-·-· .. 

•ooonald-•••• _ 

RESIDENT INSPECTION REPORT 

Project Location~4J,,~~~ 4'.,v~,/U 
Owner.J/,eewN✓A.I~ -,,t;".e.e,.s; ,k~-1.srz,.,~ s 1 . /4,. 
Contractor: &'- /- Z: 

'7?~«.,-F, ,44 
Superintendent: 3 /} C;,N~t/RG~,e , 
foreman:. ______________ _ 

Report No.: 7 
Contrac:t: _____________ _ 

Weather:~£ t::sr - ~et,/- /Z,,;,, 
Temperature: ~~ .Jt-'✓~4 

-✓ 
~Rain 

D Snow 

! F.leld Book Reference: €4- L/Jj /aol - /S 

Work Completed: &?e;(h,,J /d-t!'#'I~,,( ~v:~.a-t.1t2no;, o.T J7'4 0°'l ,£,fr,$?) 4,u/ 

.../Zn;(Jtir.t!i A:, ...frA-r.10;,J ,/?11?/-Ztl. ~A>, p.,&- l£,4!cd~@$ 4P~7H ,:He 

J?.u<$' :bt'-!4s ~.Pd ,..c:a4 u.,e. ?H-e. ¢"¢ '~~ .?.,&£ ,he,/ tf!l~K 

<2." ~;~ tfe,u~/-,1 /¢. ,IJ,-// 4.,-p.,v 'r ~v:y-er A""r:7""°.H-.,,~& ,r:r~ • 

~/UTIL A-rTtS,e //:.:Jo. ~✓e!-<, t!Je'~_:.T,io,v 4c/Y'7,,,.,,.,u/,,c.Jd .tW,,,',r,,,Y 

~,c~~'- jf8-nvc. e1. T~ · • • &,.,,zrzu7/7t 
-

1 

- /~O .- Uh/ 

/-

Cornn,enls. 

Required_ Tesling-Performed by lnspeclor or Others·:n,...-.1 ~ ..- a...J:fd - • 

--______ ___-:::&~-=-.!::::2:eAJ~· a.--+~~.:..,.._•------== 

"i1uu1IUl'P" . 
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•ooonald - ••• . 

RESIDENT !NSPECl~ION REPORT 

8 Report No.:_-"--_ 

□ Snow Superintendent~ ~ ~f'.4e!re, 
Foreman: _____________ _ ! Field Book Reference:/d/ ~ /S-_, /?-

Work Completed: iltzo,., e,,~cx, ... •o.Ti~ ./4.om • u,,rJD·,, al4f;uJ n'M1v.~n I JouT/fAA~ 

n .5r/J-7JD,;J pr;z~so &✓~ A~rA<.. o,:::· /7tJ, ~/A,~/ 74.,;,J ~er. M~// 
O~"Tici) @ClS Co,ir~,1tJ1·-.,._,r, nS ,&,.4~ 471 ~s/J/~ cr,.e: ~ ft,&,({ efi;;c/. 
~ 6'-~'h //,,i tCc-1(1 /lfu~• ~nr,;t:, ,;t./-11e1.,,,, .eu,..-.r5,c.J ~r " e:uAs 

~~,c.l nV µ#4 ,ot: &=M_✓;es . 7M f)Ay ,e;e;AT ~~ .$i: ~&/e 
£d)u.1'dn1~ar Wt:L .s 9 r ,51 W 70 £/% z;fe C'-L ,;,~~~ o. 

Dela,s: A(tt)LJ w; // 4fr"ir«-~ es 9"2m::-:•;k ~..v~(<!'. /4 
E ✓"' au~ki,.) ~A ~rr /'-',;MT ../4.;;,;;n~ ~,;Jrf(} To .J~. 

C-0111111e111s: ' • ;.£,// tf/:~-4'< -~ ~ •· 
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.. . . - .-··.·: . ____ :, 

•ooonald - •••• 
.pllent Name~...,&-~Ae'.S • ,k6usr~~$ • 

~oJect Na~~,j}__u~·-4(~ ~M~L, • 
pate:_du~~~ a lffttJ .. • 

RESIDENT INSPECTION REPORT. 

Report No.: f 
Projed location://4~,a~~ ~,.c,// 

Owner: l?beww~& ~11 /449.sn&.6".S, k. 
Contra~- /J/r 

Contrad::-----~----~-
Weathe-,: ,!krrnv- 4.tft,eM 

. ?@$".!,&,, /~ 

T I 
Temperature: ~M) .S-0 S 

D Rain 

0 Snow . Superintendent: ,.&// k41K".<f~ 
foreman: _____________ _ lfleld Book Reference:~/ /!/qi'lp- t>J' 

Worlc Completed: /ft¥AAI ~vo,v.,,r.,,t,,,v 4' • ~n-;,~ t:f2.,;J.~So ;neu.J.,.,.jc:;. 

Ja,u 7A,tvA4'0 -/em ~T(o(I Zf' frA-r1"o,,,u I'? ;l-¥d • ,CV,C;'lva ~~ j J/t::J rd~ 
o/ -amd. 4,c.o.lrr?-41;, 41';,, 4/ ~ &_, k 7&,1ef IW4".S ~u .. r 4- • 

/4 (€Nr /4/.,;v"/ 11J 4-,~Ae/4./ /4,m. $,. BR o_,e_ ~ · ~~ 
7
/?. 

,1$,.c~/1~~ O~T/c,;,,t· t::::ZT''1P"f u,S;pS' . . 

~- >d:PZ: .. T't~ ne D~ rHG· t::;bn.srn.cer,o,..J /AQ Am /'ltfe, Z'!. /¥~~" 
etlt{l,y JO elhfr. tc?A,-1 A- q@M,-1~,.) e"' &u.t~Y/ e@LT¼ 4 mJ;o;, . ✓ 

C • •• ot/iJ. /;u.e/ Y-6:•~-% . · 'r4"S,,a le. 

Required TestinJ Performed by lnspedor or Others: A1k/ &,:, /4m/, I ff?·~., ;(II~ • 
~/l~Hlfl-il, /,I.IH-PY-s. ~~~ m-,, 4~//" ~4 ~H-.BF-J .,..~#~ 

f ,S,-tf-TleJ#U ~,WO. 

. •, 
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.. · ... 

So.i'- ?~t:-/4 

• o?l!-"75" 2t> f S'o 
. ··. 

·) 

'-,c ,.,,_, .._ ""'C""" r,wu/ "'4,w/ ~ 
,t'AAJ"e~~,,, 

e' /'« V.-£> 

+ $}-/~ 
,~, . '$7"'~ fo,._11,r· 

1,tr t p///{?l,y 

I 6P'1 ,u-) ,;z~,::r 

.1 
<;II-, ~"""'I~ 

, 
,e r~c.. s-p;.,c 2'-__l . ...tr....l /t, fAa'<-~ j j V-/'o.ne/ 

Z.!JO 
·- -
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MoOonald - ••• 

RESIDENT INSPECTION REPORT 

Project l~catio"JL1J;/'s/i~&D~ k/!',// 

O~ner;ff!!e1,4J,c.~,t-~ 4 - ~..,41.s .4'&4us r&tfs 

Contractor: d / L • 
~TG.iu"t'«t. & ~ ., 

Superintendent: .;ft// /4,1.'~6°',e 
~ . 

Foreman: ______________ _ 

Report No.:---1'./2--~---

Contract:-------------

Weather: Snl'ly-~ -fr.M,,~ ....., . , 
Temperature: u«4 .5P .,4.,, 

D Rain 

D Snow 

! Field Book Reference: 8(3/ ,eivc, J?-1° 

r > , 
$~7G ~,,e.,,,J G · $,.,_ $09T,eo 

., 
u,,e. • /D ~~"A'? 

~ 

, , 

~iDnat11rp• 
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• .,;?/1-4-D 
STII-TJo,V / 

/'f-M,a 

• 

•• 

. ...... . 
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•ooonald - ••••-_ 
plient Name:;/t-w1;,/6 -~,-;'$ • k~I£$ 

hoJ~Nam~-~lt'%~~~/,A//. 
. . .. ~te;~,.m.44-A!' /~~ /Qo --

.• 

RESIDENT INSPECTION REPORT 

Projed location: ll1fi~&I!. ~f"t lL 
Owner:.i.t1P,uNA/~ -~..e,..s /4'4u$Te;-45 , 
Contrador: G /" Z-: 

~TQ,13e-e&n$ ,N 
Superinten~ent: ft// 6A¥t£&-11!k_. 

~ /7 
Foreman:, _____________ _ 

// Report No.: ___ _ 
Contrad:; _________ __,~-~ 

Weather~ ,$,u,,r,y- dv -/4?-h - 7,,, ,, I 
Temperature: /J?/.Q ~(/) k 
C Rain 

C Snow 

!Field Book Reference:& I/}' ~- .3"? 

~,:.,W,1/t-. hrl-t 
(!/g -, • ~ ;;,e. :$ AVVec:1 / 

-z;;: /h US&O d& 
1
/#'fh.,,t,::;// /Yl;''tVA/G. .&,,,e / ~¢' -Z:VA/ .e-!«~ 

1'rlrn4ff.e..-r-.-.,Q 4-T ~ 4'1'1fi£.L. IJ:!~,,z.-p 6 - • ¼,. s, 

Required Testing Pedor • 
r;J'jl-;ot) J/;nJ 4 d 
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. - ....,J.u;t, /4~,-~ -
/t,.~ 

/4..,fttN!dl -

/- :t¥~&~ 

/- P/' d,/ ,%),~ c~ss,) 

/. -~(µ~~~ 
. 

/-~c-~~~ 

• .;J- 6 '';'9"~/JJ 

/ - ?7 3 ~lr &~~?~ c';'y!,) 

. . . . ... ~ . . . . . . . . . . .... 
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. .. ····· .• ········ ........ ---· ..... .. 

•ooonald - •••• . 

. RESIDENT INSPECTION REPORT 

Superintendent:&# (/4AJJ,&o6e. ~ 7~ 
Foreman: ______________ _ 

Report No.: /r 
Contract: _____ __,,...__,. ____ _ 

Weather: ~,11,e~r / &~e;dy 

Temperature: /N6# ,fi,Jc-, _, 
□ ·Rain 

□ Snow 

ifleld Book Reference:~/,? 37-~>-

Work Completed: ffett:111111 Ge/ e-tcacJa /4,;,, · ✓ /W J/t!'J moeh/1 f: ajllf,M,N/ a-,.,~ 

Zo «c: µ.JI /l _e-e.t $T ~"f 4-ur ,e,,¥1 ,PJa//. /~? /4 ~e,,,,.,:/4.~ A'-11,,,ie,,,,:,/ 

#A!~,~ 6twt¥ -zf&M @&::'V&~i?t;tv A',r&f,f .d'~ ,>flr~ 
1 

u,·,.,,/ • ~e~-e. ,e,,!~.J' 

, · oeL 4- ~ ✓ ,;,ve:; as . _...., uJ,,,,:,1, D. ~ · bz,.-r 

I- ?73 ~r~~ r 7 

Cemmenls. & Ir &.,,,,,, .. 

·' 
Required Te,ting Performed by ln,pei:tor or 0th 

"AnoJCJ /¢N,(J r/ .J;; ~; J ~ . 
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-..5,1£ &,~~ -
/4../1-~0 

''-"' '''- ., 

~11,y(&.) 
I s;l/-y 

~ 1'll~• ~ '/":' 
~fl,-✓- . 

/Jr K'ify /rJ I ~,-2._, 

/~~ 

~/;, / 10' 
ft-{!:r 

+ a~~ '"' _j_ ~1-r~r~.A 

;2o 

J_ 

...... ······ ,_,,_, ... -· ......... 
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. . . . . ...... ~ .. . . ... :. ... .. 

• •o1'onald.·.~ ••• .. 
Fllent Nam'$!&Ncl.;t/1,V6-~A,e;~ /4,,tl!JU,r~.s • . 

h,,Ject ~--~~-~~~*" • 
. bate: @1b(.4~~ ✓ Z tf?tJ . 

RESIDENT INSPECTION REPORT 

Project Location~h'-$i? td4,41-,e /4eA~, L ~ 
• Owner:.R~.,....N'4- M-<&<-:i ~IT44S 

~ . 
Contractor: 6 • / Z: 

1?@461<4H' LU 
Superintendent:. ,.i, // a~.AfA,e& 

~ > 

Report No.: /1 

foreman: _____________ _ 

Contract:•------------
Weather~,s;h,nA ~ - ~ L r :. 

Temperature: ~6..uJ."6t::) /4 
0 Rain 

0 Snow 

!F.leld Book Reference:~ h - ~s 

Work Completed: ~/4,~ dV4'~/.,.c/6 AT ~.,4,-// /1'1.+F ~ /'" /h~ 4: ef 
-?dlu'/JA'l,aT;: ~,,, 7o "7J;, &,u;/ fHe.l Z'--~ ffe-z,rs~•",,,_// &,,vt. 

/-"1-~s-dAr ~e.... . zr·pJIJ,g/tf qR#u.A~ 4-, ,,r.JMS' /1,<#A. 

/.-... iJr &r 7/i,.e~~ •' c'4ss,;) 4?3 ~AT.IAU"S 7J ~/ /✓-, &w . . • 
L-~ 4:,0, •• &,n:t,A,-,4 .,~1' #...e ,~c/ ~r 

r , 7 

Visitors: 
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......... ······ ........ , ........ . 

,,4-♦'i 

t I,/ 
$HACJ..owo • lh,t 
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: .• 

Appendix F 

Quality Assurance for Bentonite 

·• 
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• 

• 

1-98 THU 

P.O. Box 42842 HOUSTON, TEXAS 772~ 

Noverme:c 1,1990 

Mr, Tom Kaniecki . 
Ground Inwrovement Techniques 
Pitt:sbuzgh, PA-15235 

713 872-1810 TB.EX1687'3 

t.i!'rlffi; Q!. CDTIFICATION 

This 1s to ce:ctlfy that the product J'BDl'.RAI, JBL 90 

as manufactured by M-I DRILLIHO iUJIDS COMP.ANY conf0%11& to 
the requi'rements as specified in API-13A SECTION 4 . 

Clay Winnm:d 

P. a 1 
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Appendix G 

Laboratory Test Results 

for 

Key-In Materials 

- - - - . - - -· ••.•. - ........... _ ·········- -·---·--r.•. :~.• 

• 

• 

• 
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• 

•• 

• 

Mc:o·onald-Maas and Assoc. 11!-ope I.D.: 90M86 Client:----------------~, 

Foth & Van Dyke Project· Slurry Wall-BFI Zion Facility Paae: _1 __ _ 

Prepared by:_K_a_r_1_s_c_h_u_1_d_e_s ________ Oate: '11 /29/90 

Checked by:..· -....J.~4,~,,,,,,~r..~~i...J.:L...'()·~/ce,:!;4:v!~~.,,,l::::::i'_:::::!:::::::-____ oate: 1,/~/~1 

REPORT Of: 

SIEVE ANALYSIS Of COARSE TO FINE AGGRECATES 

Contractor: Report Number: Key-1 

Test Performed In General Accordance Of:, __ A.;;::S;..;::T;;:.;M;.;;:.....;;.D_4_2_2 ____________________ _ 

General Data: 
Sample Location: Sta. 23+00 Date Sampled: 11/12/90 

Sample Number: WH-KEY-3 Dated Received: 11/19/90 

Depth of Sample: Source of Sample: In Place 

Sampled by: Tim Ambrosius of McDonald-Maas Munsell Color Code: 10 YR. 3/2 

Sample Designated For: verification of Soil 

Laboratory Data: 
Date Tested 

Test Performed by: 

Sieve .• Weight 
Size 1 ', Retained (,rmsJ 

I . 3" ; 

1'Y.z 

1 

3/4 0 

1/2 2.8 

3/8 0 

#4 3 .1 

10 6.8 

40 14.5 

100 16.8 

200 11.9 

Pan 308.2 

Remarks: 

November 29 to December 4, 1990 24 Hrs. Turn Around ___ Ves_x_No 

_x __ ves--No KAS 

Weight of Test Sample 364, 3 

Washed Gradation 

Grams. 

% % Project Specification 
Retained Passing % Passing By Weight Source of Specification 

Approved Landfill Plan 

0 100 

0.8 99.2 

0 99.2 

0.9 98.3 

1.9 96.4 

4.0 92.4 

4.6 87.8 

3.3 84.5 50-100 

84."6 

.. 
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C 

J 
u, 

~ 
in 
C 
1W ,s .. 
GI 
C u: .. 
C 
GI 
~ :. 

)
I J 
' ,, 
I ti 

!I~ 
ll ll GRAIN SIZE DISTRIBUTION CURVE 
I ij U.S. Standard Sieve Sizes 
I ~ · JN 21·1" 2N· I.. ,,.. .:.c ,,H ,,.: ,,. 118 1110 1120 #JD #40 #50 #60 #IO #100 11200 

:'r 1 Ft r:~ I}:;;;,!!: :: .-- ~~ -~;= ~: :~7 :~:~~~_: • :_1 :+-+ .r ~~] :i:: • :r~ -.~ -:i-: : ........ : ...... \, ..... l ....... -...... -.:.·.--_j:-,..; =-:d-::: ....... ---/-[i~l-= + .l[ > ::i: LE HH lL i/ :.i.
1 
. 

• ~,
0 l ll;i W H~ =lli i·f .~.~ -~- ~ i I!!! ? i~ll !tLj 81-1= ! ! ; = : >]~ >;:= • • ; ~ • '.11 / .. ;: ~i fH ;!;t~;; ;~(fr~--ij> ·: ~}: ti llllt//U/;1 l!ti l L 1 
~ .. ~;..... ............ ... . . ..... ........ 1·······1 ··· .................... , ................................................... ;;.;~···- ·•·t· 

~
0 l ll!l mi H'. {~< < ;· . 11 i~l =:: }r~li I l;ll; '.; '. ~- '. > .: · ;;;:,.: .• j -44 • = ~ i ~'.:::<l~ ;Jm: :~lli :_·_ ! ~ :.tr:rm lll'I :::: im m: : n ~ 

II .. ".. .... .. . .... . . . . .. . . . . . . .... . . . .. . . ..... .. . .. . . . . . . I . ... .. . I. . .. . .. . . . . ··--j··.. . ... i. . . 1 · . . . ................ ,. .... . . ... . ... t 
e ••••I•••••••••"••• • • • •• ••I••• • •• 01 • ' 1 ' ' •• ·•• • • I• '•••• lee, •••I tit• olt• f. f 

~ :::::::~·:·::::··:. ···· :: :::: ... ::::::::: J:.: =:.. : : ... :::.::·:.:···:·•·: • •• ~:1::::::!::::::::::;a1·::t:. 70 .... ~· .... ".:.;. ........ ". . . . ... ... . . .. ... .... ' ... .. . ... . . . .... .. ~\.._ d· ..l- H .................. • "''. 

H : /1I I\ T ? TT'. i 1 =::: .. : CT J < ·:; J ··--··· ·~· ~ 7 : :S ·- • - ••• :·· -~·- : :T ·: ; :): = \ = j = = f \ 1\ ? i i; i; im 1m i: n i i :! 
II . _;; .... . . . . .... . . . . . . . . . . . .... .. ......... , ....... I • • • • •••• •• • • • • • • • .. .. • .. • ............. ' • • • 1. HI•·" .... ···-· .... .... . .. . . .. . 

io :::tlllift·tl:~i)i!/L·:~_ ~+ m;~r#:&T;~) ::: :~-~-~·:t·+.:: ··- -·~ ; i·:;::~;;t~~:\/)l~lL=··f·r~;:~ .. lI:m1::nmimgH ti . ~-- .... . ... I ... . . I .. . .. . . 1·-· ........ , . . ... I • • • ... • • • • • 1- . . .......... ·- . ... . .... I ··· . . . . . . . ......... - .... foo•• ...... -·. 
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lO ;;;;;;;; ;;;;;;;;; ;;;;~ : : ;;;; ;;;;;;;·;;~ ;;;;;;;•;~; : : :~;;:;;;;;~;~~~:; :: ::: : :;~:;;:: ;~;;;;;~;~;; :;;; !~;;;,~;;~~ ~uwuw:1;• .!l. II ~ ..... .... . . . .... .. . . . . . . . . .... .. ........... .. 1.. . . . .... .. . . .. . .... .. . . , . . .... ... . .... .... .. . . .... . . ....... ~at ritlil i·:i.'· 
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r.~gr:ITnII;m~~~~ ~titI fr T1··~r:~ IT~~n1;g~ ~fi~1Tf'~~~ ~ ~ ~~~~in:~nT~~I~;=~~~ ~1 fTTT1 ►f 1J":1~~;-; :::r:::::~!! ::ff ·; ·?!•.-i:lf _ ·- - -

0 .................... , .•• , • • • ..................... • • • • • • • .... ,,. ·l·., · ....... _ .. .., . ... · ... ·-· .. · ... ·-·-·J-· ... · ................ .., .......... J.. _ •• _ .... _ ..... -... ·~·.;.".;,"'''-'-··I"-'-• •,_.•._•;..• ........ .;.·~..1..1.Jm..,.'""1 .... ..,it...,n., ...... ~ ...... = ... , .. . 
' -------····-. ·- ........ __ ,. -·- . - - ,._ ---· .... 

i:: 

, 50.0 10.11 5.0 4.0 3.0 U 1.0 0.5 U 0.3 D.Z 0.1 .115 .IM .03 .02 .1!1 .005 .!!04 .!!!13 .IIIIZ .11111 

Particle Size in Millimeters 

i 
Gravel Sand 

. Coarse Fine Coarse Medium Fine 
Silt Clay 

%= % = 1.7 % = 1....2 % = 4.0 % = 7 .8 'lb= %= 

H ~I lotal!on Sampled: WH-KEY-3: STA. 23+00 
sat~ie Source: ·in Place Clay @ Keyway Elev. or Depl

h
: ________ oate Sampled· 11/12/90 

I! t! Sa I d M • 16 6 • 
Soll Classification (ASTM: D2487)• LEAN CLAY W/SAND very dark gr i h b mp e piSlure Cp~lent (%): • Report No. KEY-1 

II ti -~~~~~~~:=~' ~:L~~:.,:!~
8
~.Y~S~~r~o~wn~_!(~CL~)L_ ___ ~--------~=~=·:· ===== 

Atterbers limils· LL 28 • 3 Pl 14 '~ 5 1 3. a 
llil • -- Pl 

Munsell Color Code· 10 YR. 3/2 II ii , ____ ...:..._ ___ _ 

Dale Received: 11/ 19/90 
11 Ii 

Coeflicients: C 
II n • 

Cu= ____ _ 

Foth & Van Dyke 
Client: McDonald-Maas & Assoc. Scope 1.0.! 90H86 

Project:Slurry Wall-BFI Zion Facility Page:-2..__ __ 
Prepared by: Robert Rouse Da 

Checked by: /J"Vu 
fORM 1411 SlB lbv. 11891 
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• Foth & Van Dyke 
Client: McDonald-Maas and Assoc. 

Project:Slurry Wall-BFI Zion Facility 

Scope I.D.: 90M86 

Pase:_1._,_ __ 

Prepared by: __ .;.K=a==r:.::1=--=S:.::c::.:h:.::ua::1:.:d:.::e;.:s'---______ Date: 11 /29/90 

Checked by· A/1/JL.. l:J _//,, -~1
d Date: l/3,/C,J 

- l'J - V 

REPORT OF: 

SIEVE ANALYSIS OF COARSE TO FINE_ AGCiRECiATES 
Contractor: Report Number: KEY-2 

Test Performed In General Accordance Of: _____ AS=T"'-'M;;.a;:-----=D'-=4_2_2 ____________________ _ 

General Data: 
Sample location: STA. 21 +00 Date Sampled: 11/ 13/90 

Sample Number: WH-KEY-5 Dated Received: 11/19/90 

Depth of Sample: Source of Sample: In Place 

Sampled by: Tim Ambrosius of McDonald-Maas Munsell Color Code: 1 O YR. 3/2 

Sample Designated For: verification of Soil. 

• laboratory Data: 
November 29 to December 4, 1990 24 Hrs. Turn Around 

• 

Date Tested 

Test Performed by: 

Sieve 
Size 

3" 

1½ 

1 

3/4 

1/2 

3/8 

#4 

10 

40 

100 

200 

Pan 

• Remarks: 

Weight 
Retained (gmsJ 

0 

4.7 

4.7 

7.3 

18.5 

21.1 

15.S 

381.3 
; 

___ ves_x __ No 

KAS x Yes--No 

Weight of Test Sample 453 4 

Washed Gradation 

Grams. 

% 
Retained 

0 

1.0 

1.0 

1.6 

4.1 

4.7 

3.4 

84 .1 

% 
Passing 

100 

99.0 

·98.0 

96.4 

92.3 

87.6 

84.2 

Project Specification 
% Passing By Weight 

50-100 

Source of Specification 

Approved Landfil.l Plan 

-
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(1 ~, CRAIN SIZE DISTRIBUTION CURVE 
!j U.S. Standard Sieve Sizes 
! 3" 2V," 2" I.. 1/," ½.. 1/1" 'I," #4 #8 #10 #20 #30 #40 #!iO 1160 #80 11100 11200 ,oo .. .... .. ........ . . . .... .... .... ... . ..... . ·r· ... -,--:-·1··1-:·~.-.. --.......... ~.~--....., ............................. , .... -.... -.-.-...... -.. -........... -.. -....... ,_.....,,-... ........... ,-..... -.'":" .... ·•!• •••••• '.t.-• ,-
.... :.!1:~!;:::1 ::::::;: :.:.: :: : '.;;;, ········· •• ,,. -~ :: .• 1,1· 1 : .. ··: ; .. ::·::::; ::: : ::~: ... ,•~:::.:: -~: :::: : . :::::::.:::::::: ;·:t.:t:f ... ! . ., 
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! ' , ... ,,. . .. . , .. , . ' . . . · I · . . ····• . ~" \. . I • • • • • I J . ' . • . •••• • ! I • I •••• • • • ! •••••••• ' I •• ~ • •• • I ••• I ,... •• • • • ..... -t· t·•· 
t ◄ •• .. e--i--·• it.~•·- -···1···-- ·••p = ····-··-:1- ... ·i ....... , •••..•••••.•• ; •• ········'·1•·········,········, ; • ··-~----; •• , •••• r•.-:f,ff-.-
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1 
...... •··· •··· - .... , .... • ······1···· • ·· J J ... •·- • . . 
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... t :r.J ,- ............ ····•···1!1:.1:+;.;. •.•• 1, ,.,1..1, ••. , ..• ·:~· .... •··.1·•"'·'·•'" •t , ••• ·•·•· ..... ,1,,.:t· ...... J.i;p ....... ,P.••·F' ·•·•·•·~ ... ,. .·t .. 1+ 
... i·t"J:~ .!:"!' ::: ... : =1: . .:.1 ... 11r ?!l r1•·tl.n,j1p1'·i=·,:.Tr;·:: : ·1::::;·:i.:::·:·r:r,;:11-:~ i.:T;::·:. =·+· 1·ijl j!11•.~1::[.11,Ii:~r;.t:l.t.1::r.1r:.1:l1":t~r::. !fE-0 .. ?::r::r.:-:-:·: ;.:::

1.;··:-:.-. ~:.:.~· •••• t111 .. 1..11u~in1+: :1;~::: : ; :.::~::1::::;:: :H~:·; ,i,;:.!., 1 .. :t!: .. :·t ,~i-!.,:lni·.u.tt·.f .. ;:rt~:.·"'., ... ;·:.t.:: .nr ... :rr+:n 
'c. liO.O 10.0 Ii.a 4.0 3.0 2.0 1.0 - o.s· 0.4 0-J o.z 0.1 .05 .114 .113 .02 .01 .005 .004 .003 .002 .001 

Particle Size in Millimeters 
Gravel Sand 

Coarse fine Coarse Medium Fine 
Silt Clay 

%::: % = ?.O %=1.5. % = A % = 8.2 %= %:: 

locat\~n Sampled: WH-KEY-S: STA. 21+00 Elev. or Depth: ~ Date Sampled· 1111J/go 

SamJe Source: In Place Clay @ Keyway Sampled· Moisture Content(%): 17 •6 Report No.: KEY-2 

Soil ~lassificatlon (ASTM: D2487): LEAN CLAY W/SAND, very dark grayish brown (CL) 

Atter~rg limits: LL 28 • 1 Pl 14 • 3 Pl 1 3 • 8 
11 

· Munsell Color Code: 10 YR• 3/2 u . 
Date Received: 11f~! 9/90 

q 
Coefficients: C 

II 
Cu= ____ _ 

Foth & Van Dyke 
ClientiMcDonald-Maas & Assoc. Scope 1.0.: 90M86 
Project:Slurry Wall-BFI Zion Facility Page: __ 2 ___ _ 

Prepared by: Robert Rous~ ·: Date~O 

Checked by: ~~·;1~t,(Y, /4f'Jz.u-=- Date~ 

ij 
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Foth & Van Dyke 
Client: McDona1d-Maas and Assoc • Scope 1.D.: 90M86 

Project: Slurry Wa11-BFI Zion Facility Pase: _1,__ __ 

Prepared by: Schuldes Date: 11 /29/90 

Checked by._• __,~,q,,,.~.-"...,....&:~!,J,,'o~=-----Date: I ,/31/9 / 

REPORT OF: 

SIEVE ANALYSIS OF COARSE TO FINE ACCRECiATES 

Contractor: Report Number: KEY-3 

Test Performed In General Accordance Qf_.' ---'A-'S_Taa.aM_:a.....;;;D;;..;4;.;;;2;;.;;;2'----------------------

General Data: 
Sample Location: STA. 18+35 Date Sampled: 11/14/90 

Sample Number: WH-NW-1 Dated Received: 11/19/90 

Depth of Sample: Source of Sample: In Pl.ace 

Sampled by: Tim Ambrosius of McDonald-Maas Munsell Color Code: 10 YR. 3/2 

Sample Designated For: verification of soil . 

• Laboratory Data: 

• 

Date Tested 

Test Performed by: 

Sieve 
Size 

3" 

1½ 

1 

3/4 

1/2 

3/8 

#4 

10 

40 

100 

200 

Pan 

Remarks: 

Weight 
Retained (gms) 

0 

4.0 

7.2 

6.6 

15 •, 1 

16.3 

14. 1 

200.1 

November 29 to December 4, 1990 24 Hrs. Turn Around ___ ves_X __ No 

KAS Washed Gradation X Yes---NO 

Weight of Test Sample 263 4 Grams. 

% 
Retained 

0 

1.5 

2.7 

2.5 

5.7 

6.2 

5.4 

76.0 

% 
Passing 

100 

98.5 

95.8 

93.3 

87.6 

81.4 

76.0 

Project Spedfication 
% Passini By. Wei1ht 

50-100 

Source of Specification 

Approved Landfill Plan 
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'I tt l. 1, 

~ ,i 
~ ii CRAIN • SIZE DISTRIBUTION CURVE 

•1 ti U.S. Standard Sieve Sizes 
: ~ J" 211," 2" 1.. w· ,,,.. ,,,.. .,... #4 #8 #10 #20 #Jo #40 #SO 11&0 1110 #100 #200 
1~1° ·i m.: tm :: : : ;:;; ::::.:: :j: ::' i:,..: :;:; ·:: : : : : :::: ;:: '.::.Ii. ::v-=r:1,: '"':T: ;;.: ·"': ~:·:-:: .... -.:-::.,.;.:· .. : :;.:T"!i~:.;;.:...,..,...,,..:...,..,....,.,:i"."!!:r"!':'!";.:~:'"r~:,....:: ... ;:"''·:,..,.·1~.i=!=~;"!('T1,=.,..,...==.T':'~.i=i: ... ::'r:~::T"·::: =· i::i ;;:: : =~.t ~t-r+· i - lit.,, ......... , ............... I •• .. • • ••••••••• I •• ··t··· ...... , ............... ,, ·•· 'IJ. • .... , ......... ,i, • I ·-- .. ~.:.········••I•• ,i ... . l .•.. , ..•.. 
I• J· r;!~ i:::: !:J►; "'::! :=;: ~-=1-! -r-: • -:· •· :;:: .. : :-.. : :::: !'~J ~-:·:: :' :·: • : :·:· : ·-: : :·: !' ::;: :::: :·~ :.i : ;··:.. ;. • :;;: : 1 n :1:r !~ t: 'i:: !'! ? ! :::; :::: .:·:·t·t·· •tit l!t:; f? !· ·: '~ • ·:..:~ . , ... , ..... f .. , ., ... r·· .. .r ... p· •! ...... , .. . ...... , ............ ,.. .... .. ...... ••;• .... i•" .,.1. i ' ........... •. u., ...... 1.. i.t.t. 
9D .• :: .. ; 1.~~.:::':.::.i· .. :.:.~ .... _ .. : •:!.::.:::;:;:: .. ,::::·· ... :--~:~- ~:~::::::::=·:·:: .~.: ..... ::.: ... :.; ~::•:.::·:-7~:: .. 1 • , ... :::::::::::: ... ::',:.~;~_:::.:.·· .. •·•:. I .. ·U·•IIIJi1"·' ............. •·1 ........................... _~ ............... [ '·1 " .. , ......... ql•"··"·· .. ·1·-..... I • ........... 1 •• jpf ..... rl~--t:-I:r 

Ii J • ifu)fl~:!l!i ff ~n-ttt· ::r1: ~ i :;; tm 11~~ ~'j' 11·t ·(ti .: 1· •1:f~ :: ·1r10~ 4~ µ'\.. ri':)·.1m im .tr1:1 rnm~ tEtt~~r ·ft1.'fl~l•mttEPi1i1iii~ >~_f.~ 
'ti I ··ttlit··"·'· .. · ............. ~······!ff ·t···--""•t·1·" ......... ..... , ............. ·l···,..·lliall!, .. , ....... ,.1 .......... ,J ..... l ............... ,.,{~Il""FJ"' 

~ _.~ :: ~?;@. !ill gf4: ;t· .; f • .. • ." \; +P+ ~[· ~-:~ :!.~~-i· ·~-~ =·~ 1 :.j: :.~ ::.: ~+t-~ F~· ~:1.~ :-:~~. :y?~ ... ; .. ~ .; i· E}~ .;~-~~ ili+ ~~·E ~:gi ~-~:~;~~-~ ·; .. ~. -~. :t ;. i:~g@ :·::·:·: :: .. • • ~ • ~ ci .. , , :.i. ti-• t:;"·~ ., .... ,.. .... • ... .• • " •· 1·!• .... , .......... " . ' ..... } .............. •. •. • ............ • ............. .,-1 · ..... 1· . ... _._,,I ...• .... 111 "T' ::r 
I: 7o ! . :: ·:·:~:· :::: ·:::: : : : :· ~ ~ ' • : • :::.. .:: .. ,,; •·~ 1:::: :: ! : : :•: : ·:~-~ I~ _' :r- ~~- •:•--i. ~=-~.; •:; ~~ -•~ ~:..: ;•· ,: :.' ... :<::: ::.:: :.: :·~, ::~; ~:•·: :: :·~:: : : .. ~ •: :· .: ... : : ~:·: ::·::· .:.:.:.::; :!:f f ::· ::_:~~: ~: • _;J_,, • '·l . . :···• °" ................ I. j. • .... .. , .. 1··· ....... ~ .. _ ........... , .. I.. ··r ...... l.. .. . .. , .. . . .......... •· , .. ...... 1 .... ... , .... . . . .. , ............. ~i ,;.! ··1 . ~-I-
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•• 511.0 10.0 U 4.0 3.0 2.0 1.0 0.5 0.4 G.3 0.2 0.1 .06 .04 .03 .02 .01 .11.115 .11114 .11113 .11112 .001 

Particle $ize in Millimeters 
Gravel Sand 

. Coarse fine Coarse Medium fine 
Silt Clay 

%= %= 2 % = 2.5 %= %= %= o/o= 

LoJ~t~~n Sampled: WH-NW- 1 @ STA. 1s+35 Elev. or Depth: _______ Date Sampled· 11 / 14/ 90 
D ~ • 

Sa'rpJr Source: • In Place Clay @ Keyway Sampled Moisture Content(%): 14 •4 Report No.: KEY-l 

Soil\ Classification (ASTM: D2487): LEAN CLAY W/SAND, a little gravel, very dark grayish brown (CL/CL-ML) 
II q 

Atterberg Limits: LL 22 • g PL 12 • 8 Pl 1 O • 1 

Muts~II Coior Code: 10 YR• 3/2 
II ~I 

Date Received: 11/19/90 Foth & Van Dyke 
Client: McDonald-Maas & Assoc. Scope I.D.: 90!486 

Project:Slurry Wall-BFI Zion Facility Page: __ 2 __ _ 

JU[ . 
Coefficients: ,-. C Cu= ____ _ 

II 11 
Prepared by: R:1:rtRouse 7 • Date~O 
Checked by: !e:_,t4a-£l __ ~-- Date~ 

~ 0 
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Client: MeDonald-Maas and Assoc • Scope 1.D.: 90M86 

Fot~ & ·van Dyke Project~ Slurry Wal.1-BFI·•Zion Facility Page: __ 1 ____ _ 

Prepared by=----=-=--====;.:... _______ Date: 11 /29/90 

Checked by· Date: I l~,/'i I 

REPORT OF: 

SIEVE ANALYSIS OF COARSE TO FINE AGGREGATES 
Contrador: Report Number: KEY-4 

Test Performed In General Accordance Of: __ A_S_'.f_M..;;.:...=D..;;;4-2-2 ____________________ _ 

General Data: 
Sample Location: STA. 18+00 Date Sampled: 11/14/90 
Sample Number: WH-KEY- a, Dated Received: 11/19/90 
Depth of Sample: Source of Sample: In Place 

Sampled • by: Tim Ambrosius of McDonald-Maas Munsell Color Code: 10 YR. 3/2 
Sample Designated For: Verification of Soil 

laboratory Data: 
Date Tested 

Test Performed by: 

Sieve 
Size 

3n 

1½ 

1 

3/4 

1/2 

3/8 

#4 

10 

40 

100 

200 

Pan 

Remarks: 

Weight 
Retained (gms} 

0 

13.3 

13.4 

27.9 

31.8 

28.7 

376.2 

November 29 to December 4 , 1990 24 Hrs. Turn Around ___ ves_X_No 

KAS Washed Gradation X Yes---NO 

Weight of Test Sample 491 3 Grams. 

% 
Retained 

Q 

2.7 

2.7 

5.7 

6.5. 

5.8 

76.6 

% 
Passing 

100 

97.3 

94.6 

88.9 

82.4 

76.6 

Projed Specification 
% Passing By Weight 

50-100 

Source of Specification 

Approved Landfill Plan 
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\) GRAIN SIZE DISTRIBUTION CURVE 
ii U.S. Standard Sieve Sizes 
( 3" 2't,"2" 1" "•· ,,,.. ,,,.. 11,• #4 #8 #10 #20 #JO #40 #!iO #60 #80 #100 #200 
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. ~i 
20 ,, 

{I 
10 

11 
0 

SO.II ID.II 5.0 U 3.11 2.11 1.0 • 0.5 0.4 0.3 D.2 C. 1 .115 .04 .03 .02 .01 .005 .004 .003 .002 .lliil 
f . • Particle Size in Millimeters 

1 t ~~ ~~ ru d 
{ Coarse I Fine Coarse I Medium I Fine 

I 
ay , 

f %= I %= 2.1 %= 2.7 I %= s.1 L %= 12.3 %= 'II,:: 

Locatiln Sampled: WH-KEY-S; STA. 1a+OO Elev. or Depth: _______ Date Sampled: 11114190 

~mp~ Source: In Place Clay @ Keyway Sampled Moisture Content (%): 14 • 2 Report No.: KEY-4 

II / Soil Classification (ASTM: D2487): LEAN. CLAY W SAND, very dark grayish brown {CL/CL-ML) 

Atte,Ji,1 Limits: LL 2 3 • 4 PL 1 3 • S Pl g • 6 

Munsl~1 Color Code:_1 O_Y_R_._3_/_2 _____ _ 
)t 

Date Received: 11119190 Foth & Van Dyke 
Client: McDonald-Maas & Assoc. Scope t.D.: 90M86 

Project:Slurry Wall-BFI Zion Facility Page:_1 __ _ 
11 

Coefficie~ts: "GO Cu= ____ _ 
Prepared by: Robert Rouse Date:~0 

Checked by: A,~ t2 $e(! Date~ 
~~-
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• 
Client: McDonald-Maas and Assoc • Scope I.D.: 90M86 

Foth & Van Dyke Project: Slurry Wal.l-BFI Zion Fac:il.i ty Pap: 1 

Prepared by: Karl. Schul.des Date: 11L29L90 

Checked by: ~a. ~ Date: l/~/q1 
~ r 

REPORT OF: 

SIEVE ANALYSIS OF COARSE TO FINE ACCRECATES 

Contractor: Report Number: KEY-5 

Test Performed In General Accordance Of-· _A_S_T_M_:_D_4_2_2 _____ ___,,,----------------

General Data; 
Sample Location: 

Sample Number: 

Depth of Sample: 

Sampled by: 

STA. 15+00 Date Sampled: 11/15/90 

WH-KEY-11 Dated Received: 11/19/90 

Source of Sample: In Place 

Tim Ambrosius of McDonal.d-Maas Munsell Color Code: 10 YR. 3/2 

Sample Designated for: verification of Soil 

• laboratory Data: 

. 

• 

Date Tested 

Test Performed by: 

·l Weight 
: Retained (gmsJ 

~· Sieve 
.~•'Size' 
'~ .,· . 
~ 3" • ~. 1: 
~- I • ', :· 

1½ 

1 

3/4 

1/2 

3/8 

#4 

10 

40 

100 

200 

Pan 

Remarks: 

0 

5.7 

9·.-1 

20.3 

24.0 

25.2 

265.0 

November 29 to December 4 , 1990 24 Hrs. Turn Around ___ ves_x __ No 

~x~-Yes--No ICAS 

Weight of Test Sample 349 , 1 

Washed Gradation 

Grams. 

% 
Retained 

0 

1.6 

2.5 

5.8 

6.9 

7.2 

75.9 

% 
Passing 

1QO 

98.4 

95.9 

90 .1 

83.2 

76.0 

Project Specification 
% Passini By Weight Source of Specification 

Approved Landfil.l. Plan 

50-100 
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I

" u.e 10.e s.8 u 3.8 2.8 1.0 o.& o.4 0.1 0.2 o., .es .114 .eJ .ez .e, .005 .804 .803 .02 .nt 

I I Particle Size in Millimeters I I 
.. Gravel . §and I . . . ----- Silt Cla 

!I 
Coarse Fine Coarse Medium Fine • Y 
%= %= 1.6 %=2.5 %= 5.8 %= 1A.2 %= o/o= 

Locatlln Sampled: WH;..KEY-11: STA. 15+00 
Sampl~ Source: In Place Clay @ Keyway Elev. or Depth: ____ ...;._ ___ Date Sampled· 11/15/90 

!I -----~~:;-:;:;:-?:-:::-:-::-----:-------S I d • 14 1 Soil C/iauificatian (ASTM: D24871: LEAN CLAY W/SAND, very dark grayish brown ~ciuCL~re Content(%): • Report No.: KBY-5 

Atter~rg Limits: LL 22. 1 PL.11..- g 

Munsrill Color Code: 10. YR, J/2 

Date ~eceived: 11/19/90 

Co~fficients: Cc 
{I • 

Pl ..2....2. 

Cu= _____ _ 

Foth & Van Dyke 
Client!'icDonald-Maas & Assoc. Scope 1.D.: 90M86 

~ 

Project:s1ur;r:y WaU-BFI Zion FaciJ ity Page:....,2...._ __ 
Prepared by: Robert Rouse • Date: 12/3.1.J90 

Checked by: ,&;u~ a. ,t~-,L Date: 

f('IIIH,.t .. ,, Cl g ,r,...... 1 ,a11. 
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Foth & Van Dyke 
Client: McDonald-Maas and Assoc. 

Project:Slurry Wall-BFI Zion Facility 

Prepared by: Karl Schuldes 

Scope 1.D.: 90M86 

Page: _1'---­

Date: 11 /29/90 

Date: / b Iv Checked by: ,,.e_,,J?& tJ. ~ ~ • 

REPORT Of: 

SIEVE ANALYSIS OF COARSE TO FINE ACCiREGATES 

Contractor: Report Number: KEY-6 

Test Performed In General Accordance Of_· ----'A=S=T=M:.;:.::..: -'D"'-4 ... 2""'2"'----------------------

General Data: 
Sample Location: STA. 14+00 Date Sampled: 11/16/90 

Sample Number: WH-KEY-12 Dated Received: 11/19/90 

Depth of Sample: Source of Sample: In Place 

Sampled by: Tim Ambrosius of McDonald-Maas Munsell Color Code: 10 YR. 3/2 

Sample Designated For: Verification of Soil 

• Laboratory Data: 
November 29 to December I, 1990 24 Hrs. Turn Around ___ Ves_x __ No 

_x __ ves--No 

• 

Date Tested 

Test Performed by: 

Sieve 
Size 

3" 

1½ 

1 

3/4 

1/2 

3/8 

#4 

10 

40 

100 

200 

Pan 

Remarks: 

Welsht 
Retained (gms) 

0 

1.5 

3. 1 

7.6 

16.2 

19.7 

21.4 

309.3 

KAS Washed Gradation 

Weight of Test Sample 379, 2 Grams. 

" Retained 

0 

0.4 

0.8 

2.0 

4.3 

5.2 

• 5 .6 

81.6 

'¼, 

Passins 

100 

99.6 

98.8 

96.8 

92.5 

87.3 

81.1 

Project Specification 
% Passing By Welsht 

50-100 

-

Source of Specification 

Approved Landfill Plan 
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11 CiRAIN SIZE DISTRIBUTION CURVE 
!I U.S. Standard Sieve Sizes 
"I 3" 2½" 2" I" If," ,,,.. !.I" ''•" #I #8 #ID #20 #30 #4D #50 #60 #8D #100 #200 
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&0.0 I 0.0 &.O 4.0 3.0 2.0 l .U 0.5 0.4 O.l 0.2 0.1 .05 .04 .03 .02 .Dl .ODS .004 .003 .002 .ODI 

Particle Siz~ in Millimeters 
Gravel Sand 

Coarse Fine Coarse Medium Fine 
Silt Clay 

%"= % = 1 .2 % = 2_._Q %= %= %= %= 

\I • 
Location Sampled: WH-KEY-12: STA. 14+00 

~ ' Sample Source: In Place Clay @ Keyway Sampled Moisture Content (%): 15 • 3 Report No.: KEY-6 
'ti 

Soil Classification (ASTM: D2487): LEAN CLAY W/SAND, very dark grayish brown (CL) 

Elev. or Depth: _______ Date Sampled: 11/16/90 

Attertir1 Limits: LL 26 "O PL 14 • 1 Pl 11 • 9 
.i 

Muns!n Color Code: 1 O YR· 312 ~, 
Date Received: 11 /l 9/ 9o Foth. & Van Dyke 

Client: McnonaJ d-Maas & Assoc Scope I.D.: 90M86 

Proiect:Slurry Wall-BFI Zion Facility Page: 

C ff
.ii. 

oe 1c1ents: C 
ll 

Cu= ____ _ Prepared by: Robert Rouse Date: 

Checked by: &M~. r) I Kflfkr,,,. Date 

.0 

cnoa., ._.,.,. C"1 o ,n .... ◄ ,.,,. 
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R 001504-~ REPORT TO:. 
. 

Foth 6 VanDyke 
2737 South Ridge Road DAT£: 1-9-91 Green Ba , WI 54307-9012 LAB. NO. 48Qa.g1.1,.:. 

(

'.'>: ... ) ---------------=-----.===========-===-==~=-=-=iiii:ia:===-=~~-=. • .. ._. _s_amp_,_1e_N_o_. -- WH-BF-3. WH•BF-5 WH-BF-9 

Location 

Type of s,mple 

Soil Cla11lfica&lon 
\ASTM:02417) 

In-Place Moistu,• Content ,~ I 
Mois1u, .. Densily Relaaion of Soil 

CASTM:0698) 

Max. D,y Dentily CPCf> 

Optimum Moisture Con1ent (~) 

Penneabilily Tes1 
Ttlal No 

MM-ttttlCIDaefhlill Ccml 
c.nt'tftin&Prftllft 

llltaiwe•PID 

c..ricltftl " .._.Mili1y 
K • 20•1: CClllltHI 

Antt111r1 Umin r· .. 
\, ... 

.. ............. .. 

Slurry 
Wall 

Thin Wall 

6-7 

Falling Head 

Undisturbed 

2.56 
2.82 

102.7 

-
26.4 

152.4 

2.0 

19 

1.9X 10·8 

3.7 X 10 -a 

Slurry 
Wall 

Thin Wal1 

6-7 

Falling Head 

Undisturbed 

2. 78 
2.8S 

92.9 

-
30.4 

152.4 

2.0 

19 

2.2 X 10~8 

4.3 X 10 -a 

Slurry 
Wall 

Thin Wall 

6-7 

Falling Head 

Undisturbed 

2.74 

2.85 

92.2 

-
29.7 

152.4 

2.0 

19 

3.1 X 10 -a 

6,1 X 10 -S 

• 
~ t:i•l!!IIIE=al&naqq ______________ _ ·-----------------------------ra c: ~ ~ 



R 001505Client:--ttilcNl.a...-__ l_~_M_ea ___ s_&_As_s_o_c_. ______ 5c0 pe I.D.: 90M86 

Foth & Van Dyke Project: Sl~ry Wall - BFI Zion Facility 

Prepared by: Karl Schuldes 

Page: ----'1'----­

Date: 11 /27 /90 

Checked by; zj?4t, ,tf( ~ Date: l~9i.> 

REPORT OF: 

SIEVE ANALYSIS OF COARSE TO FINE AGCiRECiATES 

Contractor: Report Number: 1 

Test Performed In General Accordance Of-· _.;;..;;A;;;;;.S~TM___,;;_: _D_4_2_2 ____________________ _ 

General Data: 
Sample Location: 

Sample Number: 

Depth of Sample: 

·Sampled by: 

STA. 25+00 

WH-BF-1 

Date Sampled: 

Dated Received: 

Source of Sample: 

Tim Ambrosius of McDonald-Maas Munsell Color Code: 

11/10/90 

11/19/90 

In Place 

10 YR. 4/2 

Sample Designated For: Slurry Wall 

Laboratory Data: 
Date Tested 

Test Performed by: 

Sieve 
Size 

3" 

1½ 

1 

3/4 

1/2 

3/8 

#4 

10 

40 

100 

200 

Pan 

Remarks: 

Weight 
• Retained (gmsJ 

0 

4.7 

13.2 

26.1 

34.6 

27.0 

428.5 

November 27 to 30, 1990 

KAS 

24 Hrs. Turn Around 

Washed Gradation 

X ___ ye5 __ No 

_x __ ves--No 

Weight of Test Sample 534 • 3 Grams 

% 
Retained 

0 

0.9 

2.5 

4.9 

6.5 

5 .1 

80.2 

% 
Passing 

100 

99.1 

96.6 

91.7 

85.2 

80.1 

Project Specification 
% Passing By Weight 

50-100 

Source of Specification 

Approved Landfill Plan 

FOIIM •~ SL8 CRev. 3/891 
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SD.D tD.O li.D 4.0 J.D z.o 1.0 0.5 0.4 0.3 o.z D.t .05 .04 .DJ .02 .Ot .005 .004 - .003 .002 If 
Particle Size in Millimeters I ~ 

U.S. Standard Sieve Sizes 

I 70 

.a: 
Ill 

60 
i 
ii5 
C 50 

" ,! .. 40 

" C 
It 
i: 30 

~ :. 20 

Mi 

.ODI 

Gravel Sand 
Coarse Fine I Coarse I Medium I Fine 

Silt Clay l!-
rl 

%= % = 0. 9 I % = 2. 5 l % = 4. 9 I % = 11. S I --- % = 3S. 7 I % = j.4·~ S 

·L t· Sa I d· WH-BF-1; Sta. 25+00 11/10/90 oca ,on mp e , ____ .;..._ ______________________ Elev. or Depth: ________ Date Sampled;..• ____ _ 

Sample Source: In Place Sampled Moisture Content (%): 43 • 6 Report No.: 1 I! 
Soil Classlf.ication (ASTM: D2487): LEAN. ·cnAYVW/SAND, dark grayish ·brown (CL) If 
Atterbers Limits: LL 34 • 4 PL 15 • 3 Pl 19 • 1 Ii 

4/ 
R 

Munsell C.olor Code: 1 O YR· 2 . Client: McDonald-Maas & Assoc. Scope I.D.: 90M86 
Date Received: 11/19/90 Foth & Van Dyke Project:Slurry Wall-BFI Zion Facility Page:---=2'_:; __ 

• Prepared by: Perry ·O. Kepler Date: 12/7/90 

Checked by: &P,,l,4-;t: t!f£1>:r#(l1L Date: l.2/4d9. 
Coefficients: Cc "'----- Cu=----~ 

'" 
I' 



R 001507Cl; ... nt·. McDonald-Maas & Assoc. 5c I D 90M86 - ope •• : 
Project1 Slur-ry Wall-BFI Zion Facility Page:_,_~ __ _ Foth & Van -Dyke 

f·, Prepared by: Karl Schuldes Date: 11/27/90 

\•~---------,--------C-hec_ke_d_b_y= __ fl6._~ ___ -__ £_A_.LH:._s-_=-c_e_-◄ ___ o_a_te_:_t¾/4_7I_A_f_c--t 

c·· . • 

• 

REPORT OF: 

SIEVE ANALYSIS OF COARSE TO FINE AGCiRECATES 

Contractor: Report Number: 2 

Test Performed In General Accordance Of: __ A_S_T_M_:_D_4_2_2 ____________________ _ 

General Data: 
Sample Location: 

Sample Num~r: 

Depth of Sample: 

Sampled by: 

STA. 24+00 

WH-BF-2 

Date Sampled: 

Dated Received: 

Source of Sample: 

Tim Ambrosius of MoDonaJ.d-Maas Munsell Color Code: 

11/12/90 

11/19/90 

In Place 

10 YR. 4/2 

Sample Designated For: Slurry Wall 

Laboratory Data: 
Date Tested 

Test Performed by-: 

Sieve 
Size 

3" 

1½ 

1 

3/4 

1/2 

3/8 

#4 

10 

40 

100 

200 

Pan 

Remarks: 

Weight 
Retained (grns) 

0 

5. 1 

11.9 

23.S 

25.9 

19.3 

326.4 

November 27 to 30, 1990 

KAS 

24 Hrs. Turn Around 

Washed Gradation 

___ Yes --X---No 

---:1Xr--Ye .... s --No 

Weight of Test Sample 412 • 4 Grams. 

% 
Retained 

0 

1.2 

2.9 

5.7 

6.3 

4.7 

79. 1 

% 
Passing 

100 

98.8 

95.9 

90.2 

83.9 

~9.2 

Project Specification 
% Pass.ins By Weisht 

50-100 

Source of Specification 

Approved Landfill Plan 

FORM ,m SLB (Rev. J/89) 
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50.0 10.0 5.0 4.0 3.0 2.0 1.0 0.5 0.4 0.3 O.z' 0.1 .05 .04 .03 .02 .~1 .005 .004 .003 .002 It .001 

Partide Size in Millimeters 
B 

Gravel 
Coarse Fine 

Sand 
Medium Fine 

Silt Clay I! 
%= %= %= %= % = 36 %.::; ,, 

,. 
Location Sampled: WH-BF-2; STA. 24+00 Elev. or Depth: ________ Oate Sampled· 11112/ 90 

Jl 

Sample Source: In Place Sampled Moisture Content (%): 31 "°6 Report No.: 2 l1 
Soil Classification (ASTM: D2487): LEAN CLAY W/SAND, dark grayish brown (CL) h 
Atterber(I limits: LL 31 • 4 PL 14 • 6 Pl 16 • 8 ~ ,. 

· Munsell Color Code: • 10 YR• 4/2 

Date Received: 11 /19/90 

Coefficients: Cc =------ Cu= ____ _ 

Foth & Van Dyke 
Scope I.D.: 90M86 

P 
. p 

ro1ect:s1nr:cy Wall-BFI Zion Fac;ilit;y Page:_2_, •. __ 
Prepared by: Perry O. Kepler Date: 12i7 /90 

Checked by: ~ 4f- RNMe Date: 1.z/,d,p 

Client: r,;lcDonald-Maas & Assoc. 

1; 
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Client: McDonald-Maas & Assoc • Scope I.D.: 90M86 

Foth & Van Dyke Project-· _s_1_µr_ry __ w_a_1_1_-_B_F_1_z_i_o_n_F_a_c_i_.t_i t_Y __ Page: _1 __ _ 

Prepared by: Karl Schul.des Date: 11 /27 /90 

Checked by: a?~ d< ~ Date: ~@6 1---------------------------------------------t 
REPORT OF: 

SIEVE ANALYSIS OF COARSE TO FINE AGGREGATES 

Contractor: Report Number: 3 

Test Performed In General Accordance Of-· _A_S_T_M_:_D_4_2_2 ____________________ _ 

General Data: 
Sample Location: 

Sample Number: 

Depth of Sample: 

Sampled by: 

STA. 23+00 

WH-BF-3 

Date Sampled: 

Dated Rec~ived: 

Source of Sample: 

Munsell Color Code: 

11/13/90 

11/19/90 

In Place 

10 Ylt. 4/2 

Sample Designated For: Slurry Wall 

Laboratory Data: 
Date Tested 

Test Performed by: 

Sieve 
Size 

3" 

1½ 

1 

3/4 

1/2 

3/8" 

#4 

10 

40 

100 

200 

Pan 

Remarks: 

Weight 
Retained (gms) 

0 

9.8 

16.9 

34.7 

39.7 
27.4 

422.5 

November 27 to 30, 1990 

KAS 

24 Hrs. Turn Around ___ Ves_X_ No 

Washed Gradation _x __ ves--No 

Weight .of Test Sample 550 • 9 Grams-. 

% 
Retained 

0 

1.8 

3. 1 • 

6.3 

7.2 
5.0 

76.7 

% 
Passing 

100 

98.2 

95.1 

88.8 

81.6 
76.6 

Project Specification 
% Passing By Weight 

50-100 

Source of Specification 

Approved Landfill Plan 

fOIIM 132!1 SLB (Rev. J/89) 

.................... ······ 
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CRAIN SIZE DISTRIBUTION CURVE Ii II 
U.S. Standard Sieve . Sizes ~ !I 
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10.0 5.0 4.0 3.0 2.0 1.0 0.5 0.4 0.3 0.2 D.t .05 .04 .03 .02 .Ot .005 .004 .0D3 .002 ~ I! .oo, Partide Size in Millimeters 
Gravel Sand 

Fine Coarse Medium Fine 
Silt Clay Ii It 

% = 1.8 % = 3.1 % = 6.3 %= 12.1 %= 3,7.2 to= 39!5li 

Elev. or Depth: _______ Date Sampled: 11/13/90 

Sample Source: In Place Sampled Moisture Content (%): 39 • 2 Report No.: 3 I{ ]I 
Soil Classification (ASTM: D2487): LEAN CLAY W/SAND. dark grayish brown (CL) I) 11 

location Sampled: WH-BF-3; S~A 23+00 

I! II Atterberg limits: LL 31,6 Pl 15,0 Pl 16,6 
H H 

Munsell Color Code: 10 YB, 4/2 

Date Received: 11/19/90 

Coefficients: Cc =----- Cu= ____ _ 

Foth & Van Dyke 
Client: McDonald-Maas & Assoc. Scope 1.0.: 90¥86 

Project: Slurry Wall-BFI Zion Facility Page: 2 J; I[ 

Prepared by: ::~ K~er Date: 12/7 <90 
Checked by: ,Jf?, ~ JP~ Oat~: J:,/.$t/9o 

::' 1t 



R 001511Client: McDonald-Maas & Assoc. Scope I.D.: 90M86 

Foth & Van Dyke Project: Slurry Wal.l.wBFI Zion Facil.i ty Page: __ 1 __ 

Prepared by: Karl. St:hul.des Date: 11 /27 /90 

(.1--_________ __..,_ch_ec_k_ed_b_y:_~_~ ___ ~_£ __ £_,..__,_.,_ .... ,_, __ o_a_te_:~_:1_d;_ll>--i 

(. 
••• 

. 

~ 
. 

REPORT OF: 

SIEVE ANALYSIS OF COARSE TO FINE A<i<iRECATES 

Contractor: Report Num~r: 4 

Test Performed In General Accordance Of• __ A_S_T_M_:_D_4_2_2 ____________________ _ 

General Data: 
Sample Location: 

Sample Number: 

Depth of Sample: 

Sampled by: 

STA. 22+00 

WH-BF-4 

Date Sampled: 

Dated Received: 

Source of Sample: 

Tim Ambrosius of McDonal.d & Mac;1.sfvlyrtsell Color Code: 

11/13/90 

11/19/90 

In Place 

10 YR. 4/2 

Sample Designated For: Slurry Wall 

Laboratory Data: 
Date Tested November 27 to 30, _1990 24 Hrs. Turn Around ___ Ves---X-No 

Test Performed by: KAS Washed Gradation x Yes-No 

Weight of Test Sample 636 • 4 Grams. 

Sieve Weight % % Project Specification 
Size Retained (gms) Retained Passing % Passing By Weight Source of Spedflcation 

3" Approved Landfill Plan 

1½ 

1 0 0 100 

3/4 11 .1 1.7 98.3 

1/2 0 0.0 98.3 

3/8 6.8 1 . 1 97.2 

#4 14.S 2.3 94.9 
10 19.4 3.0 91.9 
40 39.S 6.2 85.7 

100 44.8 7.0 78.7 

200 30.3 4.8 73.9 50-100 

Pan 469.9 73.8 

Remarks: 

FORM 1329 518 CRe•. 3/119) 

-.- -- ............... ,, . ., . . . . . . . 
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GRAIN SIZE l)ISTRIBUTION CURVE 
U.S. Standard Sieve Sizes ll 11 
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50.0 --- --· 10.0 5.0 4.0 3.0 2.0 --1.0 -··· •••• D.s"i;j·~--iu 0.2 0.1 .D5 .04 .03 .02 .DI .005 .004 .003 .002 ;: jl .DOI 

Part,lde Size in Millimeters I 11 I 
Gravel Sand 

.Coarse Fine Coarse Medium Fine 
Silt Clay 

% ~ 1.7 % = 3.4 % = 3.0 % = 6.2 %= 11.9 % = 35.3 o/o:: 38.5 

. WH-BF-1; STA. 22+00 11/13/90 Location Sampled: _______________________ .._ ___ Elev. or Depth: ________ Date Sampled1:-• -----
In Place 29.2 . 4 

Sample Source:--------------------------Sampled Moisture Content (%): ______ Report No.: ____ _ 
.
1 

I .
1
. M Dl ) LEAN CLAY W/SAND, a little gravel, dark grayish brown (CL) S01 Cass, ,cation (AST : 487 :, ______________________________________________ _ 

Atterberg Limits:. LL 30. 9 PL 15. 1 Pl 15 .8 

Munsell Color Code: 10 YR • 4/2 

Date Received: 11/19/90 

Coefficients: Cc =----- Cu=-----

Foth & Van Dyke 
Clien~: McDonald-Maas & Assoc. Scope I.D.: 90M86 

Project:Slur:ry Wall-BF[· Zion Facility Page: __ 2 __ 
Prepared by: Perry O. Kepler Date: 12/7 /90 

Checked by·~~ R~ Date: µ/.u/,o 
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Foth & Van Dyke 
Client: McDonald-Maas & Assoc. Scope I.D.: 90M86 

Project: Slurry Wall-BPI Zion Facility Page: _1_,,.. __ 

{--- _ Prepared by: Karl Schuldes Date: 11/27/90 

x • .,._ ____________ c_hec_k_ecl_by_:_ze_~_'4_iz■:_£._._te_JHMa-_____ o_u_e:_/._~_~_~_,_~--1 

REPORT OF: 

SIEVE ANALYSIS OF COARSE TO FINE AGGREGATES 

Contractor: Report Number: 5 

Test Performed In General Accordance Of: __ A_S_T_M_:_D_4_2_2 ____________________ _ 

General Data: 
Sample Location: Sta. 21+00 Date S~mpled: 11/14/90 

Sample Number: WH-BF-5 Dateq Re~eived; 11/19/~0 

Depth of Sample: Source of Sample: In. Place 

Sampled by: Tim lutbrosius of McDonal.d-Maas Munsell Color Code: 10 YR. 4/2 

Sample Designated For: Slurry Wal.l • 

laboratory Data: 
Date Tested 

Test Performed by: 

Sieve 
Size 

3" 

1½ 

1 

3/4 

1/2 

3/8 

#4 

10 

40 

100 

200 

Pan 

Remarks: 

Weight 
Retained (gms) 

0 

2.1 

7.9 

14.9 

32. 1 

37.3 

26.0 

412.3 

November 27 to 30, 1990 

KAS 

24 Hrs. Turn Around ___ ves.....,x._ No 

Washed Gradation x· Yes--NO 

Weight of Test Sample 533 • 4 Grams. 

% 
Retained 

0 

0.4 

1.5 

2.8 

6.0 

7.0 

4.9 

77.3 

% 
~asslng 

100 

99.6 

98.1 

95.3 

89.3 

82.3 

77.4 

Project Specification 
% Passing By Weight 

50-100 

Source of Specification 

Approved Landfill Plan 

FORM •l29 518 (Rev. l/89) 
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CRAIN SIZE DISTRIBUTION CURVE 
U.S. Standard Sieve Sizes 

....... , 
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om 
&O.O 10.0 5.0 4.0 3.0 2.0 1,0 O.!i 0.4 0.3 D.Z 0.1 .05 .04 .03 .02 .01 .005 .004 .003 .002 .DOI 

Particle Size in Millimeters 
Gravel Sand 

Coarse Fine Coarse Medium. Fine 
Silt Clay 

%= % = 1 .9 % = 2.8 % = 6.0 % = 12.0 % = 35 .8 % " 41.5 

i! 
Location Sampled: WH-BF-5; Sta - 21+00 
~I 

Elev. or Depth: ________ Date Sampled: 11 /14/90 

Sample Source: In Place Sampled Moisture Content(%): 38,4 Report No.:--=5 ___ _ 

~II Classification (ASTM: D2487): LEAN CLAY w/sAND, dark grayish brown {CL) 
H 
Atterberg limits: LL...3.i..Ji PL ~ Pl .li..a 
ti . 
Munsell Color Code: 10 YR, 4/2 ~, 
Date Received: 11/19/90 ~, . 

I Coefficien. = 
~I 

Cu= ____ _ 

Foth.& Van Dyke 
Client:McP00a,1d-Maas & Assoc, Scope 1.0.: 90M86 
Project:Slurry Wall-BFI Zion Facility Page: _ _;:2;___ 

• Prepared by: y~ny o. IC=er ■ li%JO 
Checked by: i:!f?,,Jt,..;;:t: ~ ~ : f,> 
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Foth & Van Dyke 
r· 

Client: McDll>na1d-Maas & Assoc. 

Projeet: S1urry Wa11-BFI Zion Faci1i ty 

Prepared by: Marl Schuldes 

Checked by: zf'~ £~ Lo« 

Scope I.D.: 90M86 

1 Pase: ___ _ 

Date: 11/27/9~ 

Date: f #fe> 
l.,. ...., __________________________________________ ..... 

• 

REPORT OF: 

SIEVE ANALYSIS OF COARSE TO FINE AGGREGATES 

Contractor: Report Number: 6 

Test Performed In General Accordance Of;...• --:A:.::S::.;T::.:M~::......:D;;..;4;.;;2;.;;2;.__ ___________________ _ 

General Data: 
Sample Location: 

Sample Number: 

Depth of Sample: 

Sampled by: 

STA. 20+00 

WH-BF-6 

Date Sampled: 

Dated Received: 

Source of Sample: 

11/14/90 

11/19/90 

In Place 

Tim Ambrosius of McDonald-Maas Munsell Color Code: 1 O Y1'-.:. 4/2 

Sample Designated For: Slurry Wa11 

• Laboratory Data: 
Date Tested 

Test Performed by: 

Sieve 
Size 

3" 

1½ 

1 

3/4 

1/2 

3/8 

:#4 

10 

40 

100 

200 

Pan • 

Remarks: 

Weight 
Retained (,:msJ 

0 

5.5 

13.2 

14.4 

34.3 

37.7 

26.7 

379.1 

November 27 to 30 •. 1990 

KAS 

24 Hrs. Turn Around 

Washed Gradation 

___ Yes-X.-No 

--.x--Yes--No 

Weight of Test Sample 511 • 3 Grams. 

% 
Retained 

0 

1.1 

2.6 

2.8 

6.7 

7.4 

5.2 

74.2 

% 
Passing 

100 

98.9 

96.3 

93.5 

86.8 

79.4 

74.2 

Proiect Spedfication 
% Passing By Weight 

50-100 

.. 

Source of Spedfication 

Approved Landfill 

Plan 

fOIIM ID!I SI.I (Rev. 31891 
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GRAIN SIZE DISTRIBUTION CURVE 
U.S. Standard Sieve Sizes 
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i· I 10 

I ,I .. 
10.0 11.0 4.0 3.0 Z.O 1.0 0.5 D.li 0.3 D.2 0.1 

Particle Size in Millimeters 
1,1 i 
!! l 

I 
&O.O .05 .114 .03 .02 .DI .005 .004 .003 .002 .001 

Gravel Sand 
·Coarse Fine Coarse Medium Fine 

Silt Clay 

%= % = 3. 7 % = 2.8 % = 6. 7 % = 12.6 % = JS. 7 % :: 38.5 

location Sampled: WH-BB-6 ; STA. 2D+OO Elev. or Depth: ________ Oate Sampled: 11114190 

~l.mple Source: • In Place Sampled Moisture Content (%): 32 • 7 Report No.: __ 6 ___ _ 
~oil Classification (ASTM: 02487): LEAN CLAY W/SAND, a little gravel, dark grayish brown (CL) 
ti • 
Atterberg Limits: LL 3 2 • 6 PL 14 • 8 H • 
Munsell Color Code: 10 YR, 4/2 
ii 
Date Received: 11/19/90 

Pl 17 .8 

'ii 
Coefficie =-------- Cu= ____ _ 
£1 

Foth & Van Dyke 
Client:McDonald-Maas & Assoc. Scope I.D.: 90M86 

ProjectSlurry Wall-BFI Zion Facility Page:_2 ___ _ 

• Prepared by:~ -~-
Checked by: ~r:d'&e:19 :~ 



R 001517Scope 1.D.: 90M86 

Page:_1 __ _ Foth & Van -Dyke 
Client: McDonal.d-Maas & Assoc. 

Projed· Sl.urry Wal.l.-BFI Zion Facil.i ty 
r· Prepared by: ___ K~a=-r_l._S_c"""b;..;.u_l.;..;.d;..;.e~s_......,,. _____ Date: 11 /27 /90 

\.----~----------------~ - Checked by· '/f!'4;b t1l ~ Date: lt2p1/t.;, 

'e 

REP OR ·T Of: 

SIEVE ANALYSIS OF COARSE TO FINE ACCRECATES 

CQ.ntractor: Report Number: 7 

Test Performed In General Accordance Of: __ A_S_T_M_:_D_4_2_2 ____________________ _ 

General Data: 
Sample Location: STA. 19+00 Date Sampled: 11/ 1 5/90 

Sample Number: WH-BF-7 Da~ed R~ived; 11/19/90 
Depth of Sample: Source of Sample: In Pl.ace 

Sampled by: Tim Ambrosius of McDonald-Maas Munsell Color Code: 10 YR. 4/2 

Sample Designated For: Sl.urry Wal.l. 

Laboratory Data: 
Date Tested 

Test Performed by: 

Sieve 
Size 

3" 

1½ 

1 

3/4 

1/2 

3/8 

#4 

10 

40 

100 
200 

Pan 

Remarks: 

Weight 
Retained (gms) 

0 

4.4 

16.5 

17.8 

35.0 

40.9 
2a.;.a 

438.3 

November 27 to 30, 1990 

KAS 
24 Hrs. Turn Around 

Washed Gradation 

___ ves_x_No 

_x __ ves--No 

Weight of Test Sample 582. 5 Grams. 

% 
Retained 

0 

0.8 

2.8 

3 .1 

6.0 

7.0 
4.9 

75.2 

% 
Passing 

100 

99.2 

96,4 

93.3 

87.3 

80.3 
7_5.4 

Project Specification 
% Passing By Weight 

50-100 

t 

Source of Specification 

Approved Landfil.l Plan 

-· 

FORM 1329 SLB (Rev. 3/89) 
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GRAIN SIZE DISTRIBUTION CURVE I! 
U.S. Standard Sieve Sizes ij 
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,.: :ltti: u:.:.~:: :c ~~=- -:.~: :.,~,i-..: a, .. _ +:: •,:: ::;o ~! :o: ::::1 ~:;, ~:: • ! o o : o : i' 
0

: 

0 l. ,.,: ~ •~:: ::, o O 
O
:; : ~; i • J , ::: :;:: •:::: : : ; : ::!;!,.;~~ ~:~: : :.~: Lui. 2 :. :~ ;:.:.:. : :.~ ~ !::1 .. ;:: •i. :•1 •::.t- •~.: 
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60.D 10.0 5.0 4.D 3.0 2.0 1.0 D.5 0.4 0.3 D.2 0.1 .05 .04 .D3 .02 .DI .0D5 .004 .003 .002 

Particle Size in Millimeters Ii 
.DOI 

Gravel Sand 
Coarse Fine Coarse Medium Fine 

Silt Clay 
II 

0 
%= % "' 3.6 % =. 3. 1 % = 6.0 %= 12.1 % = 36.2 % ::: 39~0 

Location Sampled: WH-BE!-7 • Sta , 19+00 Elev. or Depth: ________ Oate Sampled: 11/15/90 

Sample Source: In Place Sampled Moisture Content(%): 33.0 Report No.: 7 l: 
soil Classification (ASTM: D2487): LEAN CLAY W/SAND, a little gravel, dark grayish brown (CL) Ii 
Atterberg Limits: LL 33 • 9 PL 15 • O Pl 18 • 9 • If 

• Munsell Color Code: 10 YR• 4/2 Client: McDonald-Maas & Assoc. Scope 1.0.: 90M86 ,, 
Date Received: 11/19/90 Foth & Van Dyke Project:Sl.urry Wall-BFI Zion Facil.ity 

Prepared by: ~~ Kepler 

Page: 2 11 ---
Coefficients: Cc =----- Cu= ____ _ 

Checked by: ~ ~ ~ 
Date: 12/7 /90 

Date: '2/.µ/94 
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Foth & Van Dyke 
Client: McDonald-Maas & Assoc • Scope I.D.: 90M86 

Project: Slurry Wall-BFI Zion Facility Page: _1 __ _ 

( •• ~-- ._ _______________ ..__'_re_pa_r_ed_b_y_= __ K_a_r_l_S_c_h_u_l_d_e_s ________ D_a_te_:_1_1_/_2_7_/_9_0-t Checked by: tf<~ £ ste.,,e g Date: 1¥.u/94 

( • 

..... 
{. . 

•• 

REPORT OF: 

SIEVE ANALYSIS OF COARSE TO FINE AGCiRECiATES 

Contrador; Report Number: 8 

Test Performed In General Accordance Of_· ___;A:.::S:.;T::.;M;.;;..:_: ....:;D::....4::..:2::..:2::...._ ___________________ _ 

General Data: 
Sample Location: 

Sample Number: 

Depth of Sample: 

Sampled by: 

Sta. 18+00 

WH-BF-8 

Date Sampled: 

Dated Received: 

11/16/90 

11/i9/90 

Source of Sample: In Place 

Tim Ambrosius of McDonald-Maas Munsell Color Code: 10 YR. 4/2 

Sample Designated For: Slurry Wall 

Laboratory Data: 
Date Tested 

Test Performed by: 

Sieve 
Size 

3" 

1½ 

1 

3/4 

1/2 

3/8 

#4 

10 

40 

100 

200 

Pan 

Remarks: 

Weight 
Retained (gmsJ 

0 

2. !J 

0 

14.8 

17.2 

41.5 

48.2 
34.2 

483.7 

November 27 to 30, 1990 

KAS 

. 24 Hrs. Turn Around ___ ves_x_No 

Washed Gradation X Yes __ No 

Weight of Test Sample 642. 7 Grams. 

% 
Retained 

0 

0.4 

0.0 

·2. 3 

2.7 

6.5 

7.5 
5.3 

75.3 

% 
Passing 

100 

99.6 

99.6 

97.3 

94.6 

88 .1 -

80.6 
75.3 

Project Specification 
% Passing By Weight 

50-100 

Source of Specification 

Approved Landfill Plan 

.. 

FORM 1329 SI.I (Rev, J/19) 
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CRAIN SIZE DISTRIBUTION CURVE 11 ·11 

U.S. Standard Sieve Sizes I' R 
3" ZV1" ;r I" 1/," 11 " "•"' ,,,.. #4 #8 #\D #20 #30 #48 #!iO #60 • #80 #186 #280 --~-.-, J !! 100 ........... ! • •••• •••• • • • 1 ... .. .... 0 ··! • • .-:-i---·TT7,r,-,·,·-··1·-7··-r-,. . . .. . . . · 1···· ... ' ... ··!• •• -:-. • • •• • • rr~·:-r.:-: ~:· .~ ... •·.. . . . • . ' ... Lit::1.:.::·:~:::::::::: :_·::.: : : ;::, •.::~3~i::= 1:·-:-: 1: ;'! I -:- ·_,··t1 :•::::: :;: . : .::: :::::::;:·::·::-;· :! : • ~i:l.11 :::::::::::~:r::::1:?::i::·i;i! ·•·1-·-·•···• .. , .... , ............. ·- ___ ,, ... ,.. t•··-··· .. ··:i.,,,.,;.;:_:•···· ···,·· 1···1--· ··I········ ..... ··' •· ·· ........ ·1·····-·-- ...... ; • • 1 ·1-- • .............. ·--r· .. :,·•~-.... ·i-·--

•• '[1'.l 1ill ii]~ lW, l i : l l. ; ~: i::J ::::; ~; ;T:\: :-tfr,: ; . :l:t:: /;i, \,L ':: / ;] :'.'.? ; l!; ifil tt t f j il!i lllli~l]t. Jill llit 
• •1 -rn: .•. '.1" 00•····•>-•··· ,. • ., ................ , •.•• -- · l' · , ,'· .. ~ .... -- ...... , ......... ! ......... - · ,.#. · .......................... ~·+i--· 

80 ,l: • -~::c ":•=•:: :::1 ::: : : : : ! ~• : : ~- •:: , , :~;: • t:::, : : ~: :::~: ::~ : >•;;•,•-••"7"•~• '"', •U-~•• ;u:-: ,j,.,;J.,, ~•.,t••-•: :;l • •~ 'i: ! : : : 
0 
;~~ •:::: • ~: :::: : f; ;:~~•4,;•••-~ 4 1. ~!- ~~ :.:: :::: : :•:: :::= :•:=: ::!.: ~ !:: .f .. ,:• . l . ~!-" .I., ,.:I .... ·-·r.. . .. . , .. 'ri:l ........ ·•··1 ...... I • : .. • • ' ' 1. .. ...... , ·"-.. • . .. ..... , .... --••r--· . : . .. ............. :! ··•· ., ... ,-.- r.:trt ~~- i' atPtS ffi! i:;i .:.:~.1 : ... : L : ei> •• if.1 1.i~ ;;.:l m::,, ~:~ .: . : : i . . .. ..! .IL. i i .. I I!:..;:!: .: ::·. : : : ; : ·:. : -:- -:- ;. :::: :.::: ::.: :. :::: :::.: .: = :.f : ... :. = T :. :::: :~::.t-,-,= =._:._: • ..,:_::--i= _;!,..1•.·11-l, ••• :,.=·=..,·•·~·-!::..,.1H·~ 
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,,,!--·,I •l••~··· •• • 

... ,- "'' ifff~ lrJ u t L n i w m rn JL:Sj /":: Ff Tr pr [jS l::rr :+ ~ [i;:;j :u illHEEUr;qj 'l+::1/Li~.f: n~ 1 
20 ! tl ~:-rin ;;~ m·i it·:.;·-.~.( ...l ·~·: • i:~: m-lI llll :il .l;}!·~f~:-·H·i!/·i···hH+:. ·ft}1 \.: ;.~ U.; ·i . i lljl l\lt tftlmtlt lt1H-l l(tf t,l!JHm H~ ~}~\ ·;1 J-
,o :! i~f ~~.f~:~~!~\ ·!!/ !! \ j ·:ti!!\ ii!! i!t~1-J;.~~;~·t1'!~;--IJ.i--(t:.~J/;) :;!; ;.!!! ! r 11-~¥1½·f y)~ffhl~~(} 4-h+h•1ilrfili+tH"1:!¼,t: ·-:~:t~ ::: £-?.:-ff ... , ..... •--·}-- .. .. 111• ·i' ., .. 1 .. ,, .. , , ....... • ,fl•·:· ·l ,·• 1 ...... , ... : .. • .. ,, ... , ...... •·••!·· .. .. l..1.-•·. •I·•·'·., ... , .. ••··•·•••~fft ----~ .,, ., -: .:. :~: i!!+ ; ~:- -:" ~-:~- ~~ ~: •. ::: :. ~ ~:R·· ?~~~1 :~: :-~ ~•:1 :- :-:· • ; i ~• • t • ,_: :S:· r··l.. t(t: ;~i: -: ~ ~ +-:-:-: .. -:• ~ ·,~! • ~:ii :I~: +: :-~ :;~::i:·~:: ·i-~~-~ + :-:.::. ttt+! ~u-- •,:;~: Hi~ ;~-~-f fl!!I:! • . . · .,;.rr .. 11·--, ...... •• ..... ····1•···1.• ... •.···1···•·· 1·•,1I •oe- ,·1' 1·•--·•·····•··--·· ·1·+·1·······-r···'······• .... ··•·1· ;: .. , ......... ,J.:Hfl···EEEi 0 ,... ·••· -;:::· .. l::· 2 .:..:ll.;. ~~.- • : . :;.: t: t I!:: ;;t: :: : i =:: .. u . .:.~..:....:_t~l.U.:. : ... .r .. ~i;_.1J .. t~_i= .:;:: : 111; I ; ; : : : i:,.: :. : i i::: :t : :::i, : : : : ? : : :. : : :: ..::..E:.'i :t: li::.I ir" : . • . ~~ :·.i: 

50.0 10.0 5.0 4.0 3.0 2.0 1.0 0.5 0.4 0.3 0.2 0.1 .05 .04 .03 .oz .o, .005 .004 .003 .0D2 H II .001 

Particle Size in Millimeters I H 
Sand 

Coarse Fine Coarse Medium fine 
Silt Clay If J! 

%= % = 2. 7 % = 2. 7 % = 6.5 % = 12.a· % = 36.8 o/o =38. s JI 
J' n 

Elev. or Depth: _______ Date Sampled· 11/ 16/90 

Sample Source: Ih Place Sampled Moisture Content (%): 30 • 9 Report No.: 8 If II 
Soil Classification (ASTM: D2487): LEAN CLAY W/SAND, dark grayish brown (CL) ~ II 

location Sampled: WH-BF-8; Sta • 18+00 

Atterberg Limits: LL 32 • 7 PL 15 • 6 Pl 17 • 1 Ii I! 
Munsell Color Code: 10 YR. 4/2 Client: McDonald-Maas & Assoc.~ Scope I.D.: 90M86 

Date Received: 11/19/90 Foth & • Van Dyke Project:Slurry Wall-BFI Zion Faiclity Page: 2ll l~ 
Prepared by: Perry O. Kepler Date: 12i7 /90 

Checked by: R~ £. t<,HMIL Date: tz/.i~ 
Coefficients: Cc =- ____ _ Cu= ____ _ 

Ii !r 
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. McDonal.d-Maas & Assoc. 90M86 1ent:----------------Scope I.D.: ___ _ 

Project• Slurry Wal.l-BFI-Zion Facility Page: _1 __ _ Foth & Van Dyke 
(''"'-.. Prepared by: Karl. Schul.des Date: 11/27/90 

t • ..._ __________ .,__c_h_eck_ed_b_y:_£_~ __ ,z: __ t1l_·_,£ __ ~ __ . __ o_ue_:_/,.2,_0_u_/2_9~---I 

'e 

REPORT OF: 

SIEVE ANALYSIS OF COARSE TO FINE AGGREGATES 

ConU'J<:Jc,n: Report Number: 9 

Test Performed In General Accordance Of_· _A_S;;;..T;;;..M_.;;.... • ....;Dc...4=2_2 ____________________ _ 

General Data: 
Sample Location: 

Sample Number: 

Depth of Sample: 

Sampled by: 

STA. 17+00 

WH-BF-9 

Date Sampled: 

• D,ted Received; 

Source of Sample: 

Tim Ambrosius of McDonal.d-Maas Munsell Color Code: 

11/15/90 

11/19/90 

In Place 

1.0 YR. A/2 

Sample Designated For: Sl.urry Wall 

Laboratory Data: 
Date Tested 

Test Performed by: 

Sieve 
Size 

. 3" 

1½ 

1 

3/4 

1/2 

3/8 

#4 

10 

40 

100 

200 

Pan 

Remarks: 

Weight 
Retained (gmsJ 

0 

4.7 

9.0 

14 .1 

31",2. 

45.3 

29.9 

407.1 

November 27 to 30, 1990 

KAS 

24 Hrs. Turn Around 

Washed Gradation 

_____ ves_x_ No 

_X __ yes--NO 

Weight of Test Sample 54 7 • 8 Grams. 

% 
Retained 

0 

0.9 

1.6 

2.6 

6.8 

8.3 

5.5 

74.3 

% 
Passing 

100 

99.1 

97.5 

9~.9 

88 .1 

79.8 

74.3 

Project Specification 
% Passing By Weight 

50-100 

Source of Specification 

Approved Landfil.l Plan 

FORM IJ29 SlB (llff. J/89) 
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50.D 10.0 5.0 4.0 3.0 2.0 1.0 0.5 0.4 0.3 0.2 0.1 .05 .04 .03 .02 .01 .OO!i .004 .003 .D02 .DOI 

Particle Siz~ in Millimeters 
Gravel Sand 

Coarse Fine Coarse Medium 
%= % = 2.5 % = 2.6 % = 6.8 

Fine 
% = 13.8 

Silt 

I Clay 

% = 34 .3 % = 40.0 

Location Sample~: WH-BF-9 ; STA. 17+00 Elev. or Depth:, ________ Date Sampled· 11 l 15/ 90 

Sample Source: In Place Sampled Moisture Content (%): 41 • 9 Report No.: 9 •:[ 

Soil Classification (ASTM: D2487}: LEAN CLAY· W/SAND, dark grayish_!>:rown (CL) 

Atterberg Limits: LL 34 • 2 PL 14 • 7 Pl 19 .5 

Munsell Color Code: 1 O YR· 4/ 2 

Date Received: 11/19/90 Foth & Van Dyke 
Coefficients: Cc ... ____ _ Cu= ____ _ 

~ 

Client: McDonald-Maas & Ass.oc. __ ._Scope I.D.: 90M~6 
Project: Slurry Wall-BFI Zion Facility Page: _2 __ _ 

Prepared br:~f?~K::er Date: 12/7 /90 
Checked by:~ 4!f.. £~ Date: M',jf4' 
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Foth & Van Dyke 

·-------------------
Client: McDonald-Maas & Assoc • 

Project:Slurry,Wall-BFI Zion Facility 

Scope I.D.: 90M86 

Page: -'1"--_, __ 

(···. Prepared by: Karl Schuldes Date: 11/27/90 

'··e......., ____________ Ch_ec_k_ed_by_· -~-~ ___ £_ .• _~ _____ D_at_e:_1.z._0_'.J1_/_'-_~-1 

. 

•
• . . 

REPORT OF: 

SIEVE ANALYSIS OF COARSE TO FINE AGCiRECiATES 

Contractor: Report Number: 10 

Test Performed In General Accordance Of: __ A_S_T_M_:_D_4_2_2 _______________________ _ 

General Data: 
Sample Location: 

Sample Number: 

Depth of Sample: 

Sampled by: 

STA. 16+00 

WH-BF-10 

Date S!mpled: 

Dated Received; 

11/16/90 

11/19/~Q 

Source of Sample: In Place 

Tim Aiab~oeitue of McDonald-Maas Munsell Color Code: 10 YR. 4/2 

Sample Designated For: Slurry Wall 

·1.aboratory Data: 
Date Tested 

Test Performed by: 

Sieve 
Size 

3" 

1½ 

1 

3/4 

1/2 

3/8 

#4 

10 

40 

100 

200 

-Pan 

Remarks: 

Weight 
Retained (gmJJ 

0 

10.8 

12.7 

31.8 

39. 1 

27. 1 

377.4 

November 27 to 30, 1990 

KAS 

24 Hrs. Turn Around ___ ves-X.-No 

Washed Gradation x Yes--No 

Weight of Test Sample 499. 0 Crams. 

% 
Retained 

0 

2.2 

2.5 

6.4 

7.8 

5.4 

75.6 

% 
~assins 

100 

97.8 

95.3 

88.9 . 
81.1 

75.7 

Project Specification 
% Passing By Weight 

50-100 

Source of Specification 

Approved Landfill Plan 

-

fOIM 1329 51.8 (llev. 3/191 

.-~~•••• .. ·•·r•• .......... . 
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GRAIN SIZE DISTR.IBUTION CURVE 
U.S. Standard Sieve Sizes 
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0 
liO.O 10.0 U 4.0 3.0 2.0 I.O 0.5 0.4 0.3 0.2 0.1 .05 .114 .ii3 .02 .01 .DOS .004 .003 .ODZ .001 

Particle Size in Millimeters 
Gravel 

Coarse Fine 
Sand 

Medium Fine 
Silt Clay 

%= %" %= %: %= %= 

rlocation Sampled: WH-BF- 1O. :sTA. 16+00• Elev. or Depth: ________ Date Sampled· 11116190 
tt • . 
Sample Source: In Place Sampled Moisture Content(%): 34 .o Report No.:_1_O ___ _ 

" Soil Classification (ASTM: D2487): LEAN CLAY W/SAND, dark grayish brown (CL) 
ll 
Atterberg Limits: LL 34 • 4 PL 16 • 4 
II • / Munsell Color Code: 10 YR • 4 2 

Pl 18.O 

11 
Oate Received: 11/19/90 

·~ 
Coefficie ,c=-------- Cu::: ____ _ 
rq 

~ u 

Foth & Van Dyke 

• 
Client:McDonald-Maas & Assoc. Scope I.D.: 9OM86 

Project:Slurry Wall-BFI Zion Facility Page:__,;;;;2 __ 

Prepared by: h~~er •= 12/7/90 
Checked by: if?~~~ :/,¢1/t,1 



R 001525Client: McDonald-Maas & Assoc • 

Project~ Slurry ·wall-BFI Zion F.acili ty 0 Foth & Van Dyke 
Sc ID 90M86 

ope • ·=----
. Page: _1 ___ -

(. Prepared by: Karl Schuldes Date: 11 /27 /90 

··:•i---------------C-hec_k_e_d_by_· _4Ye __ '4_;f"'-_£_._~ ______ o_a1_e:_l._~_~_A_~ .... 

f 

~~. 

REPORT OF: 

SIEVE ANALYSIS OF COARSE TO FINE AGGREGATES 

Contractor: Report Number: 11 

Test Performed In General Accordance Of: __ AS~T;...M.....;;:---"D-'4"""2'""2 ____________________ _ 

General Data: 
Sample Location: 

Sample. Number: 

Depth of Sample: 

Sa"."'pled by: 

STA. 15+00 

WH-BF-11 

Date Sampled: 

Dated Received: 

Source of Sample: 

Tim Ambrosius of McDQnald-Maas Munsell Color Code: 

11/17/90 

11/19/90 

In Place 

10 YR. 4/2 

Sample Designated For: Sl.urry Wall 

Laboratory Data: 
Date Tested 

Test Performed by: 

Sieve Weight 
Size Retained (Bms} 

3" 

1½ 

1 0 

3/4 14.2 

1/2 4.5 

3/8 2.9 

#4 12.2 

10 13.0 

40 29.7 
100 j5_5 
200 26.4 

Pan 360.9 

Remarks: 

November 27 to 30, 1990 

KAS 

24 Hrs. Turn Around ___ ves_X_No 

Washed Gr-adation X Yes_No 

Weight of Test Sample 499 • 6 Grams. 

% % Project Specification 
Retained Passing % Passing By Weight Source of Specification 

Approved Landfill Plan 

0 100 

2.8 97.2 

0.9 96.3 

0.6 95.7 

2.4 93.3 

2.6 90.7 

.5 .9 84.8 

7 .1 77.7 

5.3 72.4 50-100 

72.2 .. 

FORM 1321 U (la. 3/l!IJ 
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CRAIN. SIZE ... DISTRIBUTION CURVE II 
U.S. Standard Sieve Sizes I' 
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50.D ID.D &.D .4.D 3.D 2.D I.D . D.5 D.4 D.3 D.2 0.1 .05 .04 .03 .DZ .DI .D05 .004 .OD3 .002 jt .DOI 

Particle Size in Millimeters 1 i 

· Coarse 
Sand 

Fine Coarse· Medium Fine 
Silt Clay 1: 

% = ·2 .8 % =- 3.9 % :=: 2.6 % = 5.9 % = 12.6 % = 32. 7 % = 39~•~ 
I• 

Elev. or Dep1h:. _______ Oa1e Sampled· 11/17/90 

Sa~ple Source: . • In Place Sampled Moisture Content (%): 51 • 5 Report No.: 11 Ii 
·Soil .~lassification· (ASJ'M: D2487): LEAN CLA~ W(SAND, .a little gravel• dark grayish brown (CL) \! 

.Loc_ation SJmpled: WH-BF-11; ST~·. ~15+Q0 

Atte,:bers li!llits: ·u 44 ••6 PL •15 • 1 Pl 29 • 5 ll 
Ji. 

M.unsell C~lor Code: · l O .YR.. ~/l: 
Date Received: 1"1/,19/90 

C~efficie~ts: Cc = ___ ..:....,__ Cu= ____ _ 

Foth & Van Dyke -
Client: McD~ld-Maas & Assoc. Scope I.D.: 99~86 
Project:.Slurry Wall.;.BFI··Zion Facility Page:_-=2..___ 

Prepared by: ~~ • Date: 12/7/90 
Checked by: ~:;i-, ;,i,.RA-f,<!! Date: 1.3/v/f~ 

1,. 




